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(OFFICIAL NOTICE, } 


Seventeenth Annual Meeting, Western Gas Association. 
intact 


SECRETARY'S OFFICE, WESTERN Gas ASSOCIATION, 
Quincy, ILLs., May 2, 1894. 


The seventeenth annual meeting of the Western Gas Association will 
be he!d at Cleveland, O., on the 16th, 17th and 18th of May. 

The Hollenden, strictly first class in all its appointments, will be the 
Association’s headquarters, and its business sessions will also be con- 
ducted therein. The rates at the Hollenden will be as follows : On the 
American plan, $3. $3 50. $4 and $5 per day. On the European plan, 
$1, $1.50, $2, $3 and $3.50 per day. 

It is iutended that an exhibit of gas appliances shall form one of the 
prominent features of the Cleveland meeting, and to this end a commo- 
dious storeroom, directly across the street from the Hollenden, has been 
engaged. Manufacturers and dealers in stoves, ranges, burners, lamps, 
engines and all forms and types of apparatus or machinery by which 
the manifold uses of gas can be exhibited, are respectfully invited to dis- 
play their wares ; and they can feel assured that, on this occasion, the 
same will be critically inspected by large and appreciative audiences. 
Communications on the subject can be ah swell | to Mr. M. S. Green- 
ough, General Manager of the Cleveland Gas Light and Coke Company, 
who will take pleasure in furnisling to exhibitors all requisite informa- 
tion in the matter. 

So far the applications for space from exhibitors have far exceeded the 


tanticipations of those in charge of the exhibition, and the members are 


assured that the display will be both compreheasive and interesting. 

The following papers will be presented for the consideration of the 
members of the Western Gas Association on the occasion of its seven- 
teenth annual meeting : 

‘* Street Main Pressure,” by Irvin Butierworth, Columbus, O. 

** Some of the Advantages of Oil Gas Works for Small Towns,” by 
J. W. Stratton, Valparaiso, Ind. 

‘* The Best Method of Introducing Gas Stoves,” by H. Wilkiemeyer, 
Evansville, Ind. 

as = Years in a Country Gas Works,” by S. M. Highlands, Clin- 
ton, la. 

‘* History of the Gas Meter,” by Wm. McDonald, Albany, N. Y. 

‘* How to Make Small Electric Light Plants Pay,” by I. C. Copley, 
Aurora, Ills. 

4 _ 2 aaa of Temperature on Purification,” by Jas. Ferrier, Colum- 
us, Ga. 

**Report of the Committee on Electrolysis,” by Geo. T. Thompson, 
Jas. Somerville and Alten S. Miller. 

Geo. T. Thompson, of the Laclede Gas Light Company, St. Louis, 
Mo., has been appointed Superintendent of the Wrinkle Department for 
the coming meeting, and to him should be addressed all contributions 
to or communications bearing on subjects connected with said depart- 
ment, while all matter for the Question Bx should be mailed to the 
Secretary. The contributions for the ‘‘ Wrinkle” department already 
announced are : 


‘* Some Retort House Devices” (four in number) ; and, 

‘** Admission of Air for Reviving Iron Oxide,” by Jas. W. Dunbar. 

‘** Stack Valve for Chimneys,” by Arthur Finnegan. 

‘* Using a Dry Meter, Admitting Air for Revivification ;” and, 

‘* Basket for Melting Out Lead Joints,” by Geo. T. Thompson. 

‘* Signalling ExcessivegVacuum at the Exhauster,” by Jas. Ferrier. 

‘* Safety Arrangement for Seals,” by Irvin Butterworth. 

‘** Rye Passing the Lower Tray of a Purifier,” by E. H. Jeukins. 

** Filter for Tar Well Overflow ;” and, 

“* Using Bench Waste Gases Under a Builer,” by C. M. Keller. 

** Analysis of Gas by Inspection,” by O. O. Thwing. 

‘** Portable Pipe Vise Bench,” by B. E. Chollar. 

‘“‘Taking Gas Temperatures at the Consumer's Meter,” by H. W. 
Douglas. 
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The Committee of Arrangements—Messrs. M. 8. Greenough (Chair- 
man), D. R. Warmington, OC. M. Higgins, Chas. R. Faben, Jr., Irvin 
Butterworth and Joseph Light—announce that ring ce ag dinner 
will be tendered to the members of the Association, by the Gas Com 
panies of Cleveland and some of the manufacturers of the same city, at 
the Hollenden, at 8 o’clock, p.M., Thursday, May 17th. 

A meeting of the Board of Directors of the Association will be .held 
at the Hollenden, at 10 o'clock, a M., Tuesday, May 15th, and it is..ear- 
aa y hoped that every member of the Board will find it convenient to 

present. a 

A hearty invitation is hereby extended to the members of kindred As- 
sociations to be present at the meeting and to participate in its proc 
ings; and this invitation is further extended to the fraternity generally. 

Rates of one and one third fares for the round trip will be made, by 
the various Passenger Associations, to our members and their friends. 
This reduction is based on the certificate plan, as in former years. “The 
territory in which the reduced transportation rates are available extends 
from the western border of the New England States to the Mississippi 
river, and from the Ohio river, north, to the great lakes, including the 
larger part of the Province of Ontario, but not Wisconsin. The South- 
ern Passenger Association declined to make the reduction. The Sécre 
tary will be pleased to mail the necessary blanks to those who will avail 
themselves of this rebate, and he would also note that 100 fares are es- 
sential before the rebate takes effect. : 

The undersigned will be pleased to reply to all communications re- 
questing detailed information concerning the meeting, not covered by 
this announcement and the notice which is to follow. 

A. W. LittTLeton, Secretary. 








[OFFICIAL NOTICE. j 
American Gas Light Association. 


————— 
OFFICE OF THE SECRETARY, PROVIDENCE, R. I., May 3, 1894. 
To al] Members of the Council: By direction of the President, I here- 
by give notice that there will be a meeting of the Council of this Asso- 
ciation on May 15, 1894, at 8 Pp M., at the Hollenden, Cleveland, O. 
As the business of the meeting includes much matter of importance 


besides the ordinary routine, every member is specially urged to aftend.. 


Respectfully, A. B. StatEr, Jr., Secretary. 








BRIEFLY. TOLD. 
cicsbisillipaiiee 

THis WEEK, aT CLEVELAND.—Nothing remuins to be told, in connec- 
tion with the meeting of the Western this week at Cleveland, that has 
not already been spoken about other than to say that all the preliminaries 
have been attended to with that care and precision which the executives 
and the committee of arrangements know so well how to observe. All 
that remains, then, is to hope for good weather, so that the meeting may 
b: completely enjoyed, although it is needless to add that atmospheric 
conditions are powerless to dampen the ardor of those who will. take 
part in the convention. The East will send at least a score of represen- 
tatives, and, judging from the remarks that we have heard during the 
past fortnight from visitors to the office, from all parts of the country, 
we confidently predict that the Western’s 17th Annual will be marked 
by the best attendance recorded in its history. 





A BELATED INVITATION.—We regret to say that the following letter 
and invitation were received at a time too late for publication in our Jast 
issue, but are herewith given in the hope that this date is not too late to 
show the fraternal spirit that imbues them : 

CLEVELAND Gas LIGHT AND CoKE Co., 
CLEVELAND, OHIO, May 3, 1894. 

To the Editor AMERICAN Gas. LIGHT JOURNAL: Will you kindly pub- 
lish the inclosed invitation. It has been sent to every member of the 
Western Gas Association, but some of them may have changed their 
addresses since last year. I would also say that in case we have visitors 
from other sections of the country, there will be no discrimination made 
against them in this regard, because they are notso fortunate as to belong 
to the Western Association. Yours very truly, 

M. 8S. GREENOUGH, 
Vice-President Cleveland Gas Lt. Co. 

The invitation referred to by Mr. Greenough is as follows : 

‘The pleasureof your company is requested at a dinner given in honor 
of the Western Gas Association, at the Hollenden, on Thursday, May 
the seventeenth, at half past six o’clock. 

‘** Toe CLEVELAND Gas LIGHT 4ND CoKE Co. 
‘* THE Peopues Gas LiGat Co. 

‘* Tae Lake SHoreE Founpry. 

‘** Tae ScHNEIDER & TRENKamMP Co. 

‘* THE DaNGLER Stove & Mra. Co.” 





THE SITUATION IN BROOKLYN.—AIl the Brooklyn Companies are 
now virtually selling gas at $1 per 1,000 cubic feet, the Nassau Com 
pany having officially announced its determination to do so last week. 





We hoped that when the Nassau management came to meet the guerri| 
lal’ke tactics of its opponents, that the cut would be sharp and swift, fo: 
if blood is to be permitted, nay, assisted to flow, a deep puncture woul! 
be the best way of providing for it an opening. It is possible, though , 
that the Nassau half-way measure was merely made to show to its cus 
tomers that they are in no danger of beholding another Company try 
ing to undersell it, and we further believe that when Mr. Leggett’s voice 
is heard in the Nassau’s councils (he is now on his way home from Eu 
rope) there will be cheaper gas than Brooklyn has seen for many a day. 
The forcers of this squabble ought to be put on record for their acts, 
which threaten to injuriously affect the gas interests of the country . 
and the inciters of the whole affair are the proprietors of the Fulton. 
Municipal and the Williamsburgh Gas Light Companies. Nor need we 
say that it is not any desire to sell gas cheaply, as a permanent practice, 
which inspires them. Personal motives, and petty ones at that, are 
guiding them in what must seem to disinterested observers a suicidal 
conflict. By the way, the first outcome of their fatuous move developed 
last week, when the Lamps and Gas Committee of the Board of Alder. 
men offered a report recommending the rejection of the proposals sub 
mitted for the public lighting for the ensuing year. The Committee 
finds that the price of gas for ordinary consumption has been reduced 
37.50 per cent. since 1885, whereas the reduction on gas supplied to pub- 
lic lamps in the same period has not exceeded 10 per cent. The Commit 
tee, by way of accenting the inequality of the situation, further remarks 
that since the bids for public lamp lighting were opened the Companies 
have voluntarily reduced their selling price to $1 per 1,000 cubic feet. 
This rejection will strike some of the belligerents pretty bard, for the 
Williamsburgh Company, notably, has enjoyed a pretty soft belonging 
in respect of its public lighting contract. Indeed, it would not surprise 
us if the Companies were obliged. as a direct result of their latest ‘‘ vol 
untary reduction,” to submit to a cut of from $3 to $5 per post per an- 
num ; and the general verdict throughout the country would be they 
were properly served. 








{Prepared for the JOURNAL.] 
Oil Gas Tar. 
— 


By Duranp Woopmay, Ph.D. 


In a previous article (JOURNAL, Jan. 8, 1894) some experiments were 
described in regard to the separation of water from oil gas tar. 

In the discussions on tar reported from meetings of the different Gas 
Light Associations, there seems to be a tendency to assume that the pres- 
ence of water causes difficulties peculiar to oil gas tar, and also, that all 
oil gas tar is necessarily watery. Both these inferences are incorrect. 
In the first place, the admixture of water with any kind of tar, whether 
from shale oil, wood or coal, if present in any considerable quantity, 
causes foaming, bumping, violent ebullition, etc., if not carefully man- 
aged in the early stages of distillation. (See “ King’s Treatise,” chapter 
on * Distillation of Coal Tar,” Vol. II,, pp. 278, 279.) And further- 
more, any liquid of a high degree of viscosity will foam when boiled, 
owing to the inclosure and superheating of the particles of water. This 
phenomenon is encountered in all branches of technica] and manufac- 
turing chemistry. 

In the second place, the tar selected for my experiments was purpose- 
ly of the poorest quality, in order to give the extreme conditions to be 
met by any chemical method of dehydration. Not only is the average 
percentage of water in oil gas tar less than that contained in the sample 
experimented on, but some tars are almost free from water. 

I have recently examined a lot containing only 1.1 per cent. of water, 
and this passed over in the distillation without any disturbance what. 
ever. The yield of pitch a little over 50-per cent.; quality good, and 
with indications of being especially adaptable to the preparation of a 
paint or varnish. 

The tar itself seems to dry quickly, when spread as a varnish on 
glass, and any absorbent surface would hasten the drying by takiog up 
the oily portion. 

The rapidity with which this tar may be distilled makes it desirable in 
those cases where pitch only is the portion desired. 








Cox’s Gas Flow Computer. 
sat AE Taal 
In every calculation concerning the discharge of gas from pipes, five 
factors have to be taken into consideration—namely : 
1. The specific gravity of the gas (air = 1.0). 
2. The initial pressure in inches of water. 
8. The diameter of the pipe in inches. 
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4, The length of the pipe in feet. 
5. The discharge in cubic feet per hour. 


The formula generally used is the one known as Professor Pole’s, as 
follows : 
Diameter’ x Pressure 
Sp. Gravity x Length’ 





Discharge in cubic feet per hour = 1350 


from which we also have— 





a 

: ee Discharge’ x Sp. Grav. x Length 
f = pnieeaN etn, sat C am. x2 tal “—— 

Diameter of pipe in inches 1350 x 1350 x Pressu ; 


-_ Discharge’ x Sp. Grav. x Length 
Pressure in inches = —_,,.— 
we 1350 x 1350 x diameter’ 


It will be at once seen that not only is the working out of the these 
formulz long and tedious, but also that they do not allow of variations 
of the result being at once seen when any one factor is modified ; on 
the contrary, each solution is confined to the values given to each one 
of the factors. To make this clearer, let us suppose that we wish to as- 
certain what diameter of pipe, 1,000 feet long, will be required to dis- 
charge 35,900 cubic feet of gas in one hour, its specific gravity being 
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0.4, and the pressure 0.5 inches of water. From the second formula 
we find the diameter necessary would be 14 inches. But suppose that 
certain existing conditions render the use of a pipe of this size undesir- 
able or impossible, what modifications can be made in the other factors 
whereby we may use a smaller pipe and still obtain the same discharge? 

The fixed or invariable quantities in our problem are the discharge 
and the length of the pipe, the variable quantities being the diameter, 
‘he pressure and the specific gravity. What is wanted is some means by 
which we can at once see all the different possible combinations of these 
three variable quantities or factors, and still obtain the same discharge. 

The accompanying figure represents a novel device, called a Gas Flow 
Computer by the inventor, Mr. William Cox, of Stapleton, N. Y., 
which effects this in the simplest manner possible, without any compu- 
‘ation and almost instantly. 











Cox’s Gas Flow Computer consists of a foundation plate with a clear- 
ly printed graduated outer circle or dial,within which a disc, similarly 
graduated on its outer edge, revolves around their common center. 
These graduations are scales representing a wide range of values of cer- 
tain of the factors of the formula, and are so arranged that by turning 
the dise round, any division of a scale on the disc may be brought into 
contact with, or set opposite any division of the scale on the dial. 
There is alsu at the bottom of the instrument a small arc, capable of a 
slight circular motion about the common center, having also two scales, 
the graduations of the lower one being always in contact with an arrow 
on the foundation plate, while the graduations of the upper one work 
into one of the scales on the disc. These different scales correspond to 
the five factors of the formula referred to, and by turning the disc 
round and combining certain divisions or quantities of any four scales, 
the resulting value of the fifth is immediately seen. The whole is 
mounted on a sutstantial board 12 x 15 inches, and is provided with 
brass swivels and nuts for locking the disc and arc in any desired posi- 
tion, as shown in the figure. 

The method of using the computer is as follows : 

1. Unlock both nuts. 

2. Turn the arc round until the graduation representing the specific 
gravity of the gas is ‘‘ opposite” the arrow, then lock the are. 

3. Turn the disc round until the pressure in inches of water is opposite 
the length of pipe in the arc. 

4. Now, opposite any diameter of pipe on the disc, will be at once 
seen on the dial the discharge in cubic feet per hour : or, opposite any 
given required discharge on the dial, find the necessary diameter of pipe 
on the disc. 

We have thus with one ‘‘ setting” of the disc two factors (the diameter 
and the discharge), either of which may be varied at pleasure, but which 
always correspond to one another. By now bringing any other pres- 
sure opposite the given length of pipe, we can, in two or three minutes, 
examine and note the results of an endless number of combinations, 
from which selection of the most suitable one may be made. Thus, in 
five minutes can be solved what would take hours of tedious calculation, 
and that with far greater appreciation of the effects produced bya slight 
modification of any one of the factors than can be obtained by working 
out any number of suppositional cases by means of the formule. Of 
course, in any of these problems the specific gravity may also be con- 
sidered as a variable factor, and the modifications which any alteration 
in the specific gravity of the gas may produce in the other factors or in 
the result, may also be at once seen. 

Briefly, therefore, what Cox’s Gas Flow Computer does : 

1. It gives at a glance the discharge of gas from pipes 1 to 48 inches 
diameter and 10 to 10,000 yards long, for any pressure from 0.1 to 4.0 
inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the 
diameter correspouding to any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the 
pressure corresponding to any diameter is at once found. 

4. Any suitable combination of the different factors of any probiem, 
under all possible conditions, may be immediately found. 








London Coal Gas and Its Enrichment. 


em 
[A paper read by Prof. V. B. Lewes before the Society of Arts. ] 
Concluded from page 661. 


There are two causes for the alteration which has taken place in the 
composition of coal gas, one of which is that in the metropolitan gas 
works it is now customary to use higher retort temperatures than were 
formerly employed, and this has tended to increase the percentage of 
hydrogen in the gas not only supplied by the Gas Light and Coke Com- 
pany, but also by the South Metropolitan and the Commercial Com- 
panies, as shown in the following table : 


Gas Light 
South and Coke 
Constituents. Metropolitan. Company. Commercial. 

a ees Se 52.22 53.36 52.96 
Unsaturated hydrocarbons...... 3.47 3.58 3.24 
Saturated hydrocarbons ....... 34.76 32.69 34.20 
Carbon monoxide. “oS ag ERE 4.23 7.05 4.75 
CT GIGIIIN i dino 5 Sec cdccdece 0.60 0.61 0.75 
WRMRIIIIED 00s ccesdcccccccceccces 4.23 2.50 4.10 
i ee ry 0.49 0.21 0.00 





100.00 100.00 100.00 
The second cause at present affects the gas supplied by the Gas Light 
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and Coke Company alone, and is to be found in one of the methods of 
enrichment which they adopt. 

In large towns like London, where the gas companies have to supply 
a gas of specific illuminating power, and the gas is continually subjected 
to photometric tests at stations spread over the whole area supplied—any 
deficiency in the lighting value of the gas being visited with rigorously 
enforced penalties—enrichment, in some form or other, becomes a prac- 
tical necessity. In London, the gas has to have an illuminating power 
of 16 candles ; and in order to insure this over the enormous area sup 
plied, the gas must be sent from the works testing up to 17 to 17 5 candles. 
W.th seaborne Durham coals, of the character most largely used in the 
metropolis for gas making, the illuminating value of the gas will be 
about 15 candles, and the gas manager has to enrich the gas by from 2 
to 24 candles before he can with safety send it out for distribution. This 
enrichment is done in several ways: (a) by the admixture of a certain 
percentage of cannel coal with the original gas coal, (b) by carbureting 
the coal gas with the vapors of volatile hydrocarbons, (c) by mixing the 
gas with carbureted water gas. é 

Up to four years ago, the admixture of a certain percentage of cannel 
coal with the Durham coal was the only method of enrichment employed 
by the metropolitan companies, and about that time the increase in price 
of cannel forced the companies to find some other process which should 
take its place, and the Gas Light and Coke Company tried experiments 
which led to their largely adopting carbureted water gas for this pur 


When steam acts upon carbon at a high temperature, the resulting 
action may be looked upon as giving a mixture of equal volumes of 


hydrogen and carbon monoxide, both of which are inflammable but 


non-luminous gases. The water gas is then carbureted—i. e., rendered 
luminous by passing it through heated chambers in which oils are de 
composed by heat, and the mixture of oil gas diluted with water gas is 
made of such ‘“‘ richness” as to give an illuminating value of 24 or 25 
candles, and this mixed with the poor coal gas brings up its illuminating 
value to the required limit, and during the winter months the gas sup 
plied in the city has mostly contained about 10 per cent. of the carbur 
eted water gas. 

Carbureted water gas burns with a short but very brilliant flame, far 
shorter than coal gas, a 22 candle water gas flame burning from a Lon- 
don Argand at the rate of 5 cubic feet an hour with a flame only 2} 
inches in height, whilst a 16 candle flame of the gas supplied up to three 
years ago gave a flame 3 inches in height ; and by an extended series of 
experiments I have been able to show that the coal gas now supplied 
and enriched with the carbureted water gas only gives a flame 2.6 inches 
in height, in order to emit a light of 16 candles, instead of 3 inches, as 
formerly was the case. 

Under the Gas Companies’ Acts, they are bound tosupply a gas which, 
at the official testing stations, shall emit a light equal to 16 sperm candles, 
consuming 120 grains of sperm per hour, and as no Parliamentary re 
striction is placed upon the composition of the gas, the companies are 
perfectly within their rights in supplying gas of the kind now sent into 
tne city, and the only remedy is to make it known to the gas consumers 
that if they desire their gas bills to remain at the same figure as before 
carbureted water gas was used as an enricher, they must study the light 
emitted by the flame, and not its size. 

The gas sent out by the Commercial and South Metropolitan, and also 
some portion of the Gas Light and Coke Company’s gas, is not enriched 
by carbureted water gas, but by charging it with the vapors of highly 
volatile hydrocarbons until the desired illuminating value is reached, 
and gas so enriched gives a flame of the same size as formerly, s> that 
in the districts supplied with it, the increase in consumption has not been 
noticed. Statements have been made in the public press, and I have 
also heard the opinion expressed by private individuals, that the gas 
companies send out gas which is far below the standard illuminating 
value, in order to do this, the companies would have either to have 
one set of mains to conduct gas to the consumer, and another set to sup- 
ply the official testing stations, or else to specially carburet the gas close 
to the testing stations ; a third supposition being that some of the trunk 
mains can have no official testing station attached to them near the points 
at which the distribution of the gas to the consumers commences. The 
first two theories would mean gross fraud on the part of the companies, 
which it would be absurd to seriously consider, and moreover would 
not be practicable, whilst the third supposes carelessness on the part of 
the authorities empowered to look after the gas supply of the metropolis, 
and I can assert from personal observation that none of these causes 
exist in the area of the city. 

The gas companies are compelled by Act of Parliament to supply gas 


of a certain quality, and the gas referees, who have to decide upon the] 





meaning of the acts and the way in which they are to be carried out 
evidently translate this as meaning that the gas is to be supplied to th. 
area in which it is to be consumed, of the specified illuminating value. 

Interpreting the act in this light, the official testing stations are fixed 
in the city at the points where the great trunk mains deliver the gas t, 
the districts to be supplied, and it is only under exceptional circum 
stances that the illuminating value of tie gas is ever found to be below 
the required limit at these points. 

In the big mains the gas is continually flowing at a fairly steady rate 
and is neither exposed to any great alteration in temperature, nor from 
the size of t .e mains, to any very great amount of “ skin friction "—i.e., 
rubbing of the gases against the sides of the pipes; but as soon as dis 
tribution commences, both these factors come into play, and as some of 
the chief illuminants of the gas are vapors and not permanent gases, 
lowering of temperature causes condensation of some of them, whilst 
the power which friction against the sides of the main setvice pipes, 
coated with deposited hydrocarbons, has of withdrawing the illuminants 
from the gas, still further decreases its light giving value, whilst any 
where near the dead end of a service, stagnation in the gas during a 
large proportion of the 24 hours, when gas is not being consumed, adds 
still further to the trouble, and even at the testing stations, the influence 
of the small consumption of the gas on Sundays, and consequent stop 
page in the manufacture on that day, can be traced in the illuminating 
value found on Monday morning. 

The three official testing stations situated on the confines of the city 
area, at Kinghorn street, Clothfair, at the Aldgate end of Fenchurch 
street, and in Dorset buildings, Salisbury square, whilst my office in 
Guildhall Chambers, Basinghall street, may be taken to represent the 
heart of the city. 

The tests taken daily at my office are not official tests, because the 
office has not been certified by the gas referees, and, therefore, no legal 
action could be taken upon the results obtained, but as the modus oper. 
andi and the apparatus are the same as in an official testing station, the 
results are of equal value as showing the illuminating value of the gas, 
and the following results (in the next table) of an average week's testing 
will give an idea of the effect which distribution has upon the illumi- 
nating value of the gas. 

If the construction placed on the wording of the act is correct, the gas 
companies more than fulfil their parliamentary obligations as judged by 
the average of the year’s supply, but if the illuminating value of the gas 
delivered to each individual consumer is to be a minimum illuminating 
value of 16 candles, then the testing stations would have to be at the end 
of the service instead of the intake, and check tests would have to be 
amen with portable photometers on the consumers’ premises. 











Date. Guildhall Fenchurch Dorset 
1893. . Chawbers. Street. Clothfair. Buildings. 

Nov. 20, Monday........... 15.4 16.0 16.2 16.4 
oy "15.3 16.3 17.0 16.6 
** 22, Wednesday........ 15.5 16.5 16.7 17.3 
“ 28, Thureday.......... 15.6 16.5 16.7 16.4 
© SR, PE 2 discs des 16.0 16.8 16.6 16.8 

* Bi, Gaterdag.. s....0.. 16.2 16.9 17.2 17.1 
eer ye 15.66 16.50 16.66 16.76 


Mean of the three official testing stations, 16.64. 


| Whilst, however, the public strains at a gnat, and feels injured if 
the illuminating value of the gas falls to the slightest extent below the 
standard, they swallow the camel with the greatest suavity, and con- 
sume the gas supplied to them by methods of the crudest and most 
wasteful description. 

' Of all the many questions which at the present time affect the coal gas 
industry, there is probably none of more importance than the method 
by which gas isconsumed. Thecompanies in London are tied down by 
the Legislature to supply gas of an illuminating power.of 16 candles ; 
and when we come to consider what this in reality means, we find that, 
by one of those subtle strokes of humor in which our Legislative body 
occasionally indulges, it means to the consumer almost anything except 
a light equal to 16 candles. The amount of illumination which can be 
obtained by the consumption of coal gas is entirely dependent upon the 
method by which the gas is burned. From a so called 16-candle coal 
gas the consumer rarely obtains a value of more than 12 candles per 5 
cubic feet of gas consumed ; while by using burners of rational con- 
struction, upwards of 40 candle illuminating power could be obtained 
for the same consumption of gas. 

The light emitted by a coal.gas flame is entirely dependent upon its 
temperature, and flat flame burners, exposing a thin sheet of flame to 
the cooling action of the air, give the worst results. Argand burners are 
better, as the cooling is not so great, whilst the regenerative burners 
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lately introduced, by utilizing the heat of the products of combustion for 
raising the temperature of the gas and air supplied to the flame, give an 
epormous inerease in the light emitted. 

If the gas companies could,only get an act passed authorizing the use 
of a regenerative burner as the standard, there is no reason why they 
should not eall the gas at present supplied 40 candle gas, the consumer, 
however, using the flat flame burner, would still be only obtaining the 
light he did in 1850. Ineandescent mantle burners, which act on a 
totally different principle, also yield a high illuminating value. 

On carefully testing the burners in ordinary use we find that, for an 
equal consumption of gas, the results at once show the enormous ad- 
vantage to be obtained by regeneration, and also how serious is the loss 
which attends the employment of ordinary burners : 


Light Obtained per Cubic Foot of 16 Candle Gas Consumed. 


Burner. Candle Units. 
Regenerative and incandescent......... .. .... 7 to 10.00 
I 6 si tanc cece ceva Seep cmenel 3.20 
EE Toe open cdudesen aee's vices Ge eeenanen 2.90 
TIE Bante 060 oho, Uhnec«cceensapenns 2 44 

- 8 SOS ere ree 2.15 
” DE daeks Act Vaineeenes ane yeauenne 1.87 
a oo RA Aree ete ae 1.74 
= DM CVeanheduhetertcecaeabebeeen 1.63 
” PE nshkhiednhasenss nun edepnmader 1.22 
. PGE sh idahciebGenenscoxsapedeniane 0.85 
is DT calicheccatecetcasdngbaaeheaes 0.59 


These burners were by well known makers ; but there are plenty of 
cheap German nipples in the market which will give even worse results. 
In the above table, No. 7 is the largest flat flame burner given, as any 
larger size would never be used for indoor illumination, but with some 
of the big flat flame burners employed for outdoor work, as much as 3 
candle power per cubic foot of gas is developed by the best make, while 
it is also quite possible to find cheap imitations of them, which can 
scarcely be distinguished by their appearance, only developing a little 
more than 1 candle per cubic foot. It seems probable that 10 candle 
units represents the maximum light to be obtained in practice per cubic 
foot from the so-called 16 candle coal gas, as, although greater regenera- 
tion will increase it as high as 16 units, the heat is so intense that the 
burner is quickly destroyed. Taking 10 candle units as being the maxi- 
mum amount of light for a consumption of 1 cubic foot of gas per hour, 
we can now form an approximate idea of the waste of illumination 
which attends the ordinary methods of burning the gas. 

If the burners most commonly in use in houses be examined, they 
will be found to consist chiefly of No. 4 and No. 5 flat flame nipples ; 
and I do not think I should be overestimating the number in use if I 
put them at 85 per cent. of the total. The remaining 15 per cent. is 
made up of larger flat flame burners, Argands, and regenerative lamps, 
which give a higher service; but it will be found that the total value 
obtained will not exceed 2.5 candles per cubic foot. This means that 75 
per cent. of the tutal value obtainable from the gas is wasted, and that 
for our present expenditure in coal gas we could obtain four times as 
much light. 

In the middle of January this year the Daily News published an ar- 
ticle on the quality and testing of London coal gas, in which a proposi- 
tion was first made public, that unenriched coal gas should be supplied 
to the consumer at a lower rate than is at present charged for the en- 
riched 16 candle gas, and this question is of such interest and impor- 
tance to both consumer and gas company that any paper dealing with 
the present status of our gas supply would be incomplete without taking 
this question into consideration. : 

As before stated, the coal gas as made from Durham coal at the tem- 
peratures employed in the metropolitan gas works has an illuminating 
value of from 14 to 15 candles, and the enrichment of this gas up to the 
required value costs far more pro rata than the amount of light ob- 
tained from the unenriched gas. 

This cost has entirely to be borne by the consumers, and the whole 
practical question to be decided resolves itself into this: ‘‘ Is the game 
worth the extra candle and a half?” 

If coal gas were used for illuminating purposes only, I believe the 
consumer would be a considerable gainer by having the unenriched 
gas supplied at a lower price, and when we consider the amount of gas 

ised as a fuel, and that the quantity thus employed is daily increasing, 
‘he cost of enriched gas becomes of the greatest importance. One of 
our greatest authorities on coal gas has computed the value of one can- 
‘ein illuminating power in the gas supplied to London at £200,000, 
and if his calculation be correct the consumers in the metropolis would 


be saved about £300,000 a year by using unenriched coal gas; and I 
venture to say that not one of them would notice the slightest differ- 
ence in the light emitted by the gas in the burners ordinarily in us*, 
whilst with regenerative burners the difference would be still less. 

My reasons for this statement are as follows: I have already shown 
that the flat flame burners, although convenient and easily fitted, only 
develop a very small proportion of the light obtainable from the gas, 
and on testing No. 4 and No. 5 flat flame jets with 16 and with 14.5 can- 
dle gas respectively, there is practically hardly any difference in the 
light emitted. It will take years to educate the consumer sufficiently 
in the methods of burning coal gas to cause the flat flame burner to be 
generally discarded, and during this period he will be no sufferer by 
the change, whilst with the regenerative and incandescent burners 
which will eventually take the place of the flat flame any difference 
will disappear. 

In the regenerative burner the increase in illuminating value is al- 
most entirely due to the rise in temperature causing methane, which 
forms about 34 per cent. of the coal gas by volume, to become a very 
valuable illuminant, and as there is just as much or more methane in 
the unenriched gas, it is manifest that this increase will still be found. 

In the incandescent burner, the coal gas 1s burnt in an atmospheric 
burner, and the non-luminous flame is made to heat a mantle of refrac- 
tory material up to incandescence ; and for this purpose the 14.5 can- 
die gas will do as well as the 16. 

I have also shown that, in the distribution of coal gas, a 16 candle 
gas loses some of its value by condensation and the skin friction which 
it encounters in the small and exposed pipes; and one argument which 
has been raised against the lowering of the standard is that if a 16 candle 
gas is reduced to 15 candles during distribution, a 14} candle gas will 
be lowered to 134. This, I think, is a wistake. An enriched gas is 
lowered in illuminating value, because certain vapors are condensed 
from it; but it will be found that, with an unenriched gas made at a 
high temperature, this action is decreased to a minimum, on account of 
the smal] proportion of vapors present. 

It is to the interest of the gas consumer and gas company alike that 
the price of gas should be reduced to the lowest possible figure, and it 
seems to me that (he possibility of reduction in price is dependent upon 
the discarding of the costly enrichment. 

In concluding this account of the present condition of the London 
gas supply, I can only say that in no city in the world is the purity and 
illuminating value of the gas more rigorously looked after than in Lon- 
don, and in no city in the world do the gas companies more loyally 
strive to fulfill all the obligations placed upon them. 








The Expense of Running Electrical Engineering Businesses. 


pe 


Mr. Sydney F. Walker, says in the London Electrical Engineer : 
Probably few electrical engineers, except those who have been in busi- 
ness for a number of years, appreciate how very heavily all electrical 
engineering work is handicapped by the dead expenses involved in car- 
rying on the work. The remark is true of all engineering businesses, 
but particularly of electrical engineering. Even the rapid advances of 
which all electrical engineers are so proud, add considerably to the cost 
of working. Some new improvement is made, and not only patterns 
and drawings, but perhaps a lot of finished work becomes dead stock, of 
the value of old metal. When, too, as is constantly happening, one 
firm works out an improvement in some part of their apparatus, every 
other firm making the same class of apparatus must follow suit, no 
matter at what cost, or be left out in the cold when orders are given 
out. 

It must be borne in mind, too, by those who think electrical engineer- 
ing businesses so many veritable Eldorados, returning enormous profits 
upon small outlay, that the proprietors of an electrical engineering 
business have to make good, not only their own slips, but those of all 
their employees, and often those of the employees of other firms. To 
be successful, you must follow your work, see it kept right, no matter 
what it costs, or into whose hands it goes. If you do not, any break- 
down is attributed, not to the apparatus being improperly looked after, 
but to the apparatus itself being improperly made. And unfortunately, 
too, electrical engineers “kre very much like women, in that they are 
rarely able to see any good in each other’s work. Few electrical en- 
gineers, if called in to repair the work of another firm, can resist the 
temptation to condemn the rival firm’s work. And soall these little things 
cost money, and a good deal of it. And besides all these, as every elec- 
trical engineer of experience knows, every now and then something 





turns up, some new development of the laws of the science that had not 
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occurred to anyone before, that often appears at first sight to be contrary 
to those laws, but which always lead to one result—additional expense, 
more or less heavy, for the manufacturer or contractor. 

And the above are in addition to the regular expenses of all properly 
conducted businesses. Keeping accounts so that you may know what 
you are owed, and what you owe, and what your expenses really are, is 
an important and often a very heavy item in proportion to the business 
done. Even the correspondence of eléctrical engineers in business is 
heavier and more costly than that of other businesses. The thing is 
new, and buyers often require to be very sure of their ground. Misun- 
derstanc ings are more likely to arise over work that is quite new to one 
of the parties concerned than where both are familiar with the principal 
details. And this necessitates the treasuring up of every letter that one 
has written or received for years after. 

Securing orders is also, if one may judge by what one sees in other 
lines of business, a far more exvensive matter in electrical engineering 
than elsewhere. Electrical engineers themselves are, perhaps, to blame 
for a large part of this. No sooner is it known that an order is in the 
market than the representatives of several firms rush for it, each bent 
on belittling all his rivals. Tenders, too, area constant source of ex- 
pense, and the writer believes affect electrical engineers more severely 
than other business. People do not scruple, apparently, on the plea of 
asking for a tender, to put several firms to heavy expense, often without 
the slightest intention of employing any of them; sometimes even mere- 
ly with a view to obtaining information. 

All of these things, and many others, cost money, and unfortunately 
the sum of them, when added up, bears a very heavy proportion to the 
amount of business done. With limited companies the proportion is 
usually even higher. 

‘The writer's object in penning this article is to endeavor to deter those 
who are engaged in electrical engineering businesses from the stupid 
practice of cutting prices. If you are to make a moderate profit out of 
your business, you must have a certain avérage rate of profit on your 
transactions, such that the sum it furnishes in the year will cover your 
expenses and leave you your modest profit. If you altemptto cut below 
this figure, whatever it may be, you will lose money and your business. 
If you attempt to cut your coat to your cloth, or, in other words, to 
make a profit by inferior work or materials, you will lose your business 
as soon as the results of your‘work have had time to show themselves. 
If you simply take the loss, carrying out the work as it should be done, 
you will lose your capital. 

_If anyone will look round at the firms that are now in existence that 
were in existence 10 or 20 years ago, he will find two characteristics in 
variably present. The work of these firms has been invariably good, 
and their prices have been high in comparison with those of other firms 
since deceased. These firms—those thatare still standing—have marched 
well abreast of the times. Research and practical work have always 
gone together, and the research has been paid for, as it should be, out of 
the profits made on the practical work—that is to say, by the purchaser, 
for whose benefit the research was undertaken. 

Young engineers, too, often fancy that they have a heaven-born gen- 
ius for conducting business. No special knowledge is supposed to be 


required, no training, for what is perhaps the- most difficult work that| 


one can put one’s hand to. Often the youngster thinks he will make up 
for the want of experience, both in business and in engineering, by the 
exercise of the very worst quality that a business man could be cursed 
with—that quality of sharpness, of-overreaching, that so many mistake 
for the necessary business quality of shrewdness—forethought. There 
is no necessity for any young electrical engineer who knows his work to 
go into business for himself. There are plenty of openings for properly 
trained engineers. An electrical engineer has only to master his work, 
as far as it is known, to strike a line for himself, and to go on working 
away as hard as head and body will let him, continuously, and he will 
be bound to succeed in the end. This success, too, will come at a time 
when he will most appreciate it, when nature begins to warn him that 
the pace must not be so rapid, and in eonsequence of his success it need 
not be so rapid. If he goes into businéss and does not succeed—and few 
can—he will find himself thrown out of the race, and that many whose 
abilities were not equal to his have passed him, just as the hare found 
when he raced with the tortoise. We are apt not to look upon the tor- 
toise as an animal to be admired, nor as one whose ways we should em- 
ulate, yet the way of the tortoise in the fable is the way to success in 
electrical engineering. ‘trike a bee line, as the American would say, 
and keep on pegging away. 








THE Brampton (Ont.) gas works were badly scorched by a fire which 


Measurement of the Electric Current. 
shaapaliiianan iets 
[By Mr. NELson W. Perry, E. M., in Engineering Magazine. } 

What, measure an invisible, intangible, imponderable something | 
whose exact nature we confess we do not yet understand? Yes, and 
and measure it more exactly and more easily than we can coal or heat 
or light. Though it is invisible we may measure it by its appearance : 
though intangible we may measure it by its touch ; though imponder 
able we may measure it by its weight. We may measure it in quarts, 
yards, pounds, candle power, in horse power, by the the thermometer, 
by cubic feet, and, in fact, in almost any way in which visible, tangible, 
ponderable entities are measured. 

This seems to be a most anomalous statement, but it is nevertheless 
true.. It will be made more clear, however, when it is stated that the 
methods of measurement are in accordance with the scriptural rule ; 
‘* By their works ye shall know them.” It is not electricity itself that 
we measure in the units above mentioned, but the results which are pro- 
duced by this mysterious something when allowed or caused to act in 
various ways. For instance, it.is an axiom that like causes produce 
similar results. It follows that if we multiply these causes the results 
will bear some definite relation to the multiplied cause, and, if we can 
discover what this definite relation is, the first result may be taken as 
a unit by which to measure the second result. S»metimes this relation 
between multiple causes and their effects is quite simple while at other 
times complex, but they haye now been so carefully studied that they 
are pretty well understood. Thus of the simple relations, we now know 
definitely that the amount of gas liberated in the decomposition of 
water by the electric current (electrolysis) is directly proportional to 
the current. Therefore, if one current liberates twice as much gas in a 
given time as another, we know that the former was twice as large as 
the latter. In this case, if the smaller current liberated 1 cubic inch 
of gas, one might with propriety say that 1 cubic inch of electricity 
had passed in the latter and 2 cubic inches in the former. The amount 
of a given metal, too, which is deposited from solutions in given 
periods of time is directly proportioned to those currents, and if this 
be weighed, current might be considered as measured in pounds and 
ounces. 

As an illustration of the more complex relations between cause and 
effect, may be mentioned the production of heat in a conductor by a 
current passing through it. Donble the temperature no longer indicates 
that twice the current is passing, however, for it takes very much less 
than double the current to produce double the heat. It has been found 
that the heating effects of electricity are proportioned to the square of 
the currents passing, viz., that 2 units of current will produce 4 times as 
much heat as 1 unit, and 3 units 9 times as much. Where electricity is 
employed to produce light, the relations are still more complex, the il- 
lumination varying about as the fifth power of the current. If these 
relations are perfectly definite we can measure the current in the former 
instance by degrees of temperature, and in the latter by candle power. 

Of two clocks which normally run synchronously, if one be retarded 
or accelerated by the passage of a current through a neighboring electro- 
magnet or otherwise, if we introduce a planetary movement into the 
clock mechanism, it may be made to revolve a spool or drum upon 
which will be wound or unwound a tape or string, and whén we wish 
to know how much cuf#¥ent we have consumed we may measure it off 
in yards or inches, or more directly from the clock dials, in hours and 
minutes, which are the measure of the retardation or acceleration of one 
clock over the other. 

Thus we may use any ofthe effects of the electric current which lend 
themselves readily to measurement as substitutes for their causes and 
express the values of the currents in any of the units by which the effects 
themselves are usually measured. In this way we have the choice of an 
almost infinite variety of metering methods depending upon the well 
known properties of electricity. 

Among the properties of electricity most usually relied upon to enable 
us to measure it are— 

1. Its property of producing magnetism. 

2. Its property of causing a freely suspended magnet to take up a 
position at a greater or less angle to the direction of the current. 

8. The property of the mutual attraction and repulsion of currents. 

4. The suction of a solenoid traversed by an electric current upon 4 
magnetic ore. 

5. The elongation of a wire due to the heat caused by the passage of 
current. 

6. The electrolytic decomposition of liquids or solutions. 

The method of determining results by indirect methods so generally 





occurred on the night of the 3d inst. Thedamage is put at $6,000. 


employed in electrical measurements is not necessarily a source of in- 
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accuracy or uncertainty, nor is it unique in exact science. In chem 
istry, for instance, it is the exception rather than the rule that an ele- 
ment or base is determined directly. The constituent sought is usually 
precipitated and weighed as a salt of known composition, and, from the 
weight of this salt, the weight of the element to be determined is ob- 
tained by calculation. 

Current can be measured either absolutely or relatively. The abso 
lute determinations are exceedingly difficult, requiring the most pains- 
taking care, often extending over months of time. As an illustration of 
the difficulties of absolute determination it may be mentioned that the 
Committee of the British Association appointed to redetermine the value 
of the absolute unit of resistance made an error of 1} per cent., so that 
the old unit was only equal to .9866 of the new unit. It is a method that 
should be relegated to the scientist, or rather to a committee of scientists, 
thoroughly skilled in such work, and has no interest either to the en- 
gineer or the lay public. On the other hand, the relative determination 
is so easy that a lecturer on this subject, Professor Francis B. Crocker, 
once said he thought that a telegraph boy, after a short period of in- 
struction, could make a measurement with an error not to exceed ;';th 
of 1 per cent., and that a student might do somewbat better after a 
month’s instruction. Itis the relative determinations, therefore, with 
which this paper will deal. The six different properties of the electric 
current mentioned above, upon which we depend for these determina- 
tions, all involve either one or the other of four fundamental principles, 
viz , electro magnetic, electro dynamic, electro chemical and electro 
thermal. Upon these four principles depend all the various forms of 
measuring instruments. 

Of the electro magnetic instruments, perhaps the best example and the 
simplest is what was known as the Bergman or fF dison ampere meter, 
which consists of a coil of wire which, when traversed by a current, 
draws an iron armature within itself as the current increases, and by 
this motion causes a needle to pass over a dial that has been calibrated 
from some reliable instrument. 

It must be borne in mind that, asin everyday life we have need of 
hay scales as well as chemical balances, so we have use for electrical 
instruments which give but approximate results as well as those of the 
utmost delicacy. Instruments of the kind just mentioned are the hay 
scales of electrical instruments, but they find great use in central stations 
and electric street railway power houses where current is turned out at 
wholesale and approximations to the amounts only are desired. 

One of the great faults of instruments of this kind and one which pro 
hibits their use for more accurate determinations, is that the readings of 
an increasing current differ from those of a decreasing current. This 
is due to the iron core which introduces what Professor Ewing calls 
hysteresis, which is the lagging of a!magnetic effect behind its 
cause. That is to say, if the current should suddenly increase, owing 
to the magnetic sluggishness of the iron core, the instrument would not 
register quite as high as it should, and, if the current should then sud 
denly decrease to its former quantity, for the same reason the instru 
ment would not read as low as it should ; its reading on an increasing 
current would be lower than its reading for the same current that was 
decreasing from a higher value. 

The instruments constructed on the electro dynamic principle, of 
which the Siemens electro dynamometer and the Thomson balance are 
examples, and which depend for their action upon the mutual attraction 
and repulsion of currents, do not have this defect, since they contain no 
iron in their construction. 

A difficulty presents itself with instruments of this class also. Owing 
to the fact that that the mutual reactions of currents are not propor 
tional to the currents themselves, but to thé squares of the currents, the 
graduations on the dial plates are not equal for equal increments, but 
increase very rapidly from very small to very large divisions. They 
possess, however, the very important advantage, which some classes of 
instruments do not possess, of being equally applicable to the measure- 
ment of both direct and alternating currents. 

Under the head of electro chemical meters come those which depend 
upon the power of an electric current to decompose liquids and solutions 
of metallic salts. As they liberate gases by this process, or deposit met- 
als, they are called gas or metallic voltameters. If the former, the gas 
is usually measured ; if the latter, the metal is weighed. The gas volt 
ameters have very little practical interest, but the metal voltameters 
have come into very extensive use. The best known meter of this class 
is the Edison meter, which consists of two amalgamated zinc electrodes 
immersed in a- solution of sulphate of zinc. The action of the current 
is to cause a transfer of metal from one electrode to the other. Since 
the amount of metal deposited on the one or dissolved from the other is 
exactly proportional to the current, the gain in weight in the one or the 
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loss in the other is an exact equivalent of the current passing. In order 
that the whole of the energy of the current shall not be consumed in the 
Operation of measuring it, as would be the case were it all passed 
through the yoltameter, the latter is placed in a shunt circuit whose re- 
sistance is so proportioned that it will take off but ,},; part of the cur- 
rent. Asa means of check, two voltameters are always placed in each 
circuit in parallel, and since the Edison current is usually distributed by 
the 3 wire system which extends into every customer's house, and which 
really constitutes two circuits, the Edison meter as installed consists of 
four voltameters—two for each circuit. In reading the meters for the 
determination of the bills, a losing zinc of one bottle and « gaining zinc 
of the other, of each pair are weighed, the one az a check on the other. 
Since a change of temperature affects the conductivity of metals and 
liquids in exactly opposite ways, though in different degrees, a neat 
method of compensating for temperature is resorted to. This consists in 
introducing into each bottle circuit a coil of copper wire of such length 
that the loss of conductivity of the metallic portion of the circuit by in- 
crease of temperature will just balance the gain in conductivity in the 
liquid portion due to the same cause. 

While this meter is capable of giving quite accurate results under fa- 
vorable conditions, the conditions of commercial use are not such as to 
make it really an instrument of precision, but it is accurate enough un- 
der these conditions for all practical purposes, the range of error rarely 
exceeding 2 per cent. As indicating into what general use this meter 
has come, it may be stated that in New York city alone 200,446 
16-candle power incandescent lamps, 2,680 arc lamps, and 6,117,);;- 
horse power of motors are supplied from 5,500 Edison meters. It may 
be interesting in this connection to show how the bills are made out from 
this meter after the zincs have been weighed. 

One ampere hour of current will deposit 1.224 grams of metallic zinc. 
But since only 54+; part of the whole current used passes through the 
voltameter, the amount of deposit which will represent an ampere hour 
of current will be 1. The Edison Company sells current in lamp 
hours, viz., using the amount of current consumed in one hour by a 16- 
candle power lamp as its unit, and charges for this 1 cent. A 16 candle 
power lamp requires .424 of an ampere of current, therefore the weight 
1.224 | 424 

975 1,000’ 
will be as many lamp hours for every gram of zinc deposited as the re- 
sult of the multiplication of these fractions is contained into 1. This 
may be expressed thus: 

1 

Wt x wists 
and this at 1 cent. per lamp hour equals $18.75. This is what is kuown 
as the ‘‘lamp constant.” By multiplying this by the number of grams 
and fractions of a gram deposited. the customer’s bi)! is determined at 
once. It is evident that this meter cannot be used on alternating cur- 
rent circuits. 

The thermo-electric methods are not much employed for measuring 
currents, but when used at all, are employed to determine the voltage. 
The Cardew voltmeter is the most familiar instrument built on this prin- 
ciple, and consists simply of a long wire through which the current 
passes, and which by its expansion and contraction due to the changes 
in the strength of the current actuates an index needle. 

It is usually stated that this meter is equally applicable to either alter- 
nating or direct currents, but this is not strictly true. It may, indeed, 
be used for either current if properly calibrated for the current upon 
which it is used ; but an instrument calibrated for direct currents will 
not give correct readingsif placed on an alternating current circuit, and 
vice versa, as the heating effects of the two are not alike. 

While there can be nothing simpler than the Cardew instrument, it 
is open to the serious objection that it consumes an enormous amount 
of current, relatively speaking. While on this subject of the loss of en- 
ergy in measuring instruments, it may be well to refer to some remarks 
made by Mr. Edward Weston at the meeting of the National Electric 
Light Convention, held at Washington in the latter part of February 
and the first of March. He called attention to the fact that the losses in 
central stations due to the consumption of energy in the measuring in- 
struments sometimes used, when figured out in dollars and cents per 
annum, was startling,nd cited an instance which had come under his 
observation, where the loss in this one item was $89 per pear. His re- 
marks attracted wide attention, and deservedly so, as this source of 
loss had been almost entirely unsuspected by most central station men. 

Another class of instrument founded tipon the mutual directive action 
of magnets and currents includes the Weston instruments. In fact the 
instruments of this make form a class by themselves, for while they em- 


of zinc deposited per 16-candle lamp hour will be and there 


= number of lamp hours per gram of zinc deposited, 
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Floy both iron and magnetism, as do the electro-magnetic instruments, 
they are not subject to the disturbing influences of hysteresis. The 
magnets in this case are not electro magnets, as in the other case, but 
permanent magnets, and the operation of the instrument is not depend 
ent upon changing magnetism at all. The Weston ammeter consists of 
@ permanent horseshoe magnet having suspended between its. poles a 
coil of very fine wire, to which the needle is attached. But a very small 
portion of the current passes through this coil, and the deviation of the 
needle is caused by the variation of the current in this constant mag- 
netic field. Since the angle through which a coil will swing under 
these conditions is directly proportional to the current flowing through 
the coil, and not, as in the electro dynamic instruments, proportional to 
the square of the current, the graduations on the dial-plate are uniform 
throughout the whole range of the instrument. The Weston instru- 
ment cannot be used on alternating currents, nor will it regisie:, 
as some other instruments do, if the current is passed through in the 
wrong direction. From the fact that it measures but a very small frac- 
tion of the current, the losses due to this cause are exceedingly slight. 
It is also extremely delicate and sensitive, although it is what is called 
**dead beat,” which is to say that with sudden changes of current the 
needle does not vibrate much, but comes almost at once to rest after 
registering the new conditicns. 

The Weston instrument is a device sui generis, and peculiarly an 
American product. Mr. Wes‘on himself is an Englishman by birth, 
but intensely American in feeling, and takes pride in the fact that his 
instruments successfully compete with the best of foreign make in their 
own markets. This instrument and those built on the electro-dynamic 
principle may properly be called the chemical balances of electrical 
measuring instruments. 

Every electric current involves three elements: (1) The current itself, 
which is measured in amperes ; (2) The pressure or electromotive force 
which gives rise to the current, measured in volts; and (3) The resist- 
ance which the conductor opposes to the current, which is measured in 
ohms. A current is not fully described, therefore, until all three of 
these elements are given, so we have instruments for measuring each 
of them separately. If any two are given, however, the third may be 
calculated from Ohm’s law, which expresses:the inter-relation of the 
three, which is that the current that will flow through a given conduc- 
tor is equal to the electromotive force by which that current is urged 
along, expressed in volts, divided by the resistance of the conductor, 
expressed in ohms. 

Thus far the instruments described are intended for the measurement 
of the current, and are called ammeters. Instruments intended to 
measure the electromotive force are called voltmeters. These latter do 
not differ in any way in principle from the former, and any instrument 
that can be used as an ammeter can also be used as a voltmeter, pro 
vided that only a very small proportion of the current is allowed to pass 
through it. The voltmeter, therefore, is chiefly distinguished from the 
ammeter of the same class in having long coils of very fine wire in 
stead of shorter coils of heavy wire. A voltmeter is.in fact a very deli- 
cate ammeter, and might very properly be called a mille-ampere meter. 
It is, in fact, sometimes so used, 

Resistances are usually measured by means of an instrument known 
as the Wheatstone bridge. This is conventionally represented by four 
wires arranged in the shape of a diamond, with a fifth one, with a very 
delicate galvanometer in circuit, cornecting’ the two obtuse angles of 
the diamond. If now the four bounding wires of the diamond have 
equal resistances, and the two acute angles of the diamond be 
connected to the two poles of a battery, the current will divide, half 
going around one side and half going around the other side of 
the diamond, and there will be no tendency for any of the current to 
pass through the diagonal wire. If, however, one of the two wires 
on one side has a greater resistance than the opposite wire on the 
other side, some of the current will pass through. the diagonal wire 
and be indicated by the galvanometer. If we increase the resist- 
ance of this opposite wire so that the two are again exactly equal 
no matter what the resistance may be, the diagonal current will 
cease. Therefore, if we place the resistance to be measured in one 
leg (as it is called) of the bridge, and add known resistances to the op- 
posite leg until the galvanometer ceases to show the passage of current 
through the diagonal, we have the exact.measure of the unknown re- 
sistance. The operation is exactly analogous to weighing on a beam 
balance, where the substance to be weighed is placed in one scale pan 
and exactly balanced by pieces of iron. of known weight placed in the 
other. While this instrument is of great simplicity, it. is also one of 
great delicacy and precision. 


In addition to the preceding, there are a long line of instruments of 





other kiuds, such as watt meters, sine and tangent galvanemeters, and 
indicators of various kinds. One of the latter class, which is one of the 
most ingenious in the whole range of electrical measuring instruments, 
ought to be mentioned. I refer to what is known as the Edison indi 
cator, though for what reason it bears Edison’s name I do not knov., 
since he had nothing to do with it. It consists of a Wheatstone bridg: 
in the two opposite legs of which are placed incandescent lamps, and in 
the other two balancing coils of German silver wire ; the index finger 
being the galvanometer needle itself. The resistance of the lamps varies 
rapidly with the temperature, while that of the wire remains fairly con 
stant. If, therefore, the electromotive force on the circuit varies from 
that for which the German silver resistances were adjusted, the balance 
will be destroyed and a current will flow in one or the other direction 
through the galvanometer, indicating ‘‘ too high ” or ‘* too low.” These 
instruments are much used in central stations to enable the dynamo ten- 
der to regulate the pressure on his circuits. 

One of the greatest desiderata in many electrical measuring instru- 
ments is a material whose electrical resistance shall not vary with the 
temperature. For a long time German silver more nearly filled the bil! 
than any other known alloy, but it remained for an American, Mr. 
Edward Weston, to invent an alloy having a zero temperature co- 
efficient—which means that the electrical resistance of this alloy does 
not vary at all with increase or decrease of temperature. The credit for 
this has been usurped by foreigners, but the honor is due to America. 








The Prepayment Meter System. 


deme * een 
|A Paper Read by Mr. G. J. Gough before the Southwest of England 
District Association of Gas Managers. | 

Two years ago, at the meeting of the Association at Bristol, I read a 
short paper upon the question of extending the supply of gas by the 
provision of fittings in small houses, in connection with the subject of 
short period collections, or of prepayment by means of the prepayment 
meter then recentlyintroduced. At that time my directors were propos- 
ing to undertake the fitting up of small houses ; but they had not yet 
entertained any idea of the prepayment meter. I then expressed the 
opinion that the prepayment system would not answer in small towns, 
such as Calne, and advocated a short period collection in preference. I 
am afraid I had not given the question a sufficiently mature considera- 
tion, for the meeting was scarcely over when I began to realize that 
there was much to recommend the prepayment system to the class of 
householder which my directors proposed to supply with fittings, and 
that my fears were not warranted. . Instead, therefore, of returning 
home to put into practice a short period collection (in my case meaning 
something shorter than a quarter, as we collect quarterly), I straightway 
opposed the idea, and advanced the prepayment system, which I am 
glad to say my directors decided to adopt, with what results it will be 
object of this paper to show. 

A circular was issued early in July, 1892, stating, among other 
things, that ‘‘ with a view to bring gas within reach of all persons and 
to promote its more general use in small houses, the Calne Gas and Coke 
Company, Limited, are prepared to lay on fittings for lighting two 
rooms, also for a boiling or frying stove, and to supply the stove and 


| keep the whole in order, upon condition that a prepayment meter be 


used—charging only a small percentage upon the outlay, to be included 
in the price charged for the gas.” 

In response to this circular some 30 applications were received. They 
were not all proceeded with immediately, it being considered advisable 
to advance cautiously, lest the system should prove unsatisfactory or 
unpopular. The first dozen instalments were completed in the foilowing 
September, the remainder soon following’; and we have now 50 houses 
so fitted up, and 20 more in hand. 

There has been only the one circular issued, and no attempt whatever 
has been made to push the system. Its own merits, practically unadvo- 
cated on the part of the company, have themselves secured its accept- 


, |ance to the extent mentioned ; and this fact is alone sufficient to prove 


the success of the scheme with the consumer. If my directors desired 
to advance faster I have no doubt whatever that, if actively sought for, 
another 50 householders might at once easily be found willing to have 
the instalments made; but my directors prefer to let the system work its 
own way, as it is now doing, which is perhaps the better course to pur- 
sue. 

Now as to our working experience. Taking the first page of the pre- 
payment rental, which comprises 32 accounts, we find that the consump- 
tion of gas for the year ended at Lady-day last was 197,400 cubic feet ; 
giving an average of 6,168 cubic feet per consumer. These consumers 
all occupy houses at,a rent of not exceeding $50 per annum—the major- 
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ity at a rent of not more than $40 per annum. They include 3 laborers, 

vhose wages do not exceed $3.75 per week; 21 butchers, mechanics and 
others of the artizan class, whose wages range from $4.50 to $7.50 per 
week, and 8 small shopkeepers. 

If a comparison be made with 32 similar consumers, under the old 
system, taken at random from the rental, it will be found that the con 
sumption for the same period was, in their case, 120,900 cubic feet, or 
an average of 3,778 cubic feet per consumer only, as against the 197,400 
cubic feet and 6,168 cubic feet respectively—showing a consumption of 
63.27 per cent. in favor of the prepayment consumer. I have carried 
the comparison into further detail, and find that the percentage of in 
crease in the summer half was 96.45, and in the winter half 41.5. The 
actual figures were : Summer half—old system, 47,900 cubic feet, with 
an average of 1,496 cubic feet ; new system, 94,100 cubic feet, with an 
average of 2,940 cubic feet. Winter half—old system, 73,000 cubic feet, 
with an average of 2,281 cubic feet ; new system, 103,300 cubic feet with 
an average of 3,228 cubic feet. This large summer consumption is a most 
satisfactory feature. It is no doubt to be attributed to the small boiling 
rings, which, as before mentioned, are supplied in every instalment 
under the prepayment system ; while they are not in general use under 
the old system. I may, however, parenthetically remark that we now 
supply these small boilers gratuitously to all consumers. The price 
charged for the gas under this new system is the same as to ordinary 
consumers, with a small addition, to provide a percentage on the outlay 
and to meet repairs and renewals. Thecost of the instalments averages 
$17.30, and this includes pipes and fittings for sitting room and kitchen 
(one pendant and one bracket), also a boiling stove, a shelf for the stove, 
a 3 light meter, with a shelf to carry it, and a meter tap. 

The price of gas at Calne was 93 cents per 1,000 cubic feet. The meters 
were adjusted to supply 174 cubic feet for 2 cents, equal to 1,000 cubic 
feet for $1.16, and this gives a margin of 22 cents per 1,000 cubic feet, 
which yields, with the consumption of 6,168 cubic feet per householder, 
8 per cent. on the outlay. My directors intended to adjust the price so 
as to obtain a return of 10 per cent. upon the outlay beyond the profit 
on the gas sold. With the present consumption, and adjustment of the 
meters, the return is scarcely so much ; but it is very near it. I should 
not recommend a reduction in the quantity supplied per penny, but rather 
that the consumer be given the beneiit—remembering that he makes no 
bad debts, and that the collection is comparatively easy. 

The system, then, has answered admirably in Calne, and the number 
of small houses supplied with gas has increased 24 per cent. Taking the 
whole 70 cases, our total number of consumers has been increased by 
18.18 per cent.; the total consumption (assuming the average mentioned 
is maintained) is already increased by 5 per cent., and the Company may 
take some credit for having provided a way of bringing the use of gas 
within reach of all classes, and, in sodoing, are makinga proper use of the 
monopoly which they possess of supplying this particular article of light 

We have not introduced the prepayment meter in connection with the 
old system. But we have used it in a few cases, where consumers like 
to keep their money as long as they can, and give you as much trouble 
as possible to get it, or will not let you get it-all ; and we have found it 
particularly efficacious. 

Discussion. 

The President (Mr. N. H. Humphrys) thanked Mr. Gough for his very 
interesting account of a very iustructive experiment. He regretted that 
the previous proceedings had thrown the paver so far back in the pro- 
gramme that some of their friends had had to leave without hearing it. 

Mr. T. W. R. White (Sherbourne) said he was not in a position to say 
much about the subject on the lines taken by Mr. Gough. What he had 
done he had done from necessity. When they had a bad payer, after a 
certain date notice was given that a prepayment meter would be fixed, 
and after that they had no difficulty. In each case the consumer was 
fairly responsive in the use of gas, and the system paid pretty well. 
They charged the same rate to the prepayment consumer as to the ordi- 
nary consumer, and charged the meter rent at the end of the quarter, 
because the prepayment consumers objected to pay more than other 
people. Perhaps in Calne there were houses which lent themselves more 
readily to the supply of fittings on the hire system. In Sherborne they 
were confining themselves mainly to the houses of small consumers and 
especially to those consumers who gave them trouble in the collecting 
of the accounts. He thought many of them might make experiments 
with the system so that they might help one another by a relation of 
their experiences. 

Mr. D. Irving (Bristol) congratulated Mr. Gough upon the success he 
had achieved. Mr. Gough’s communication was just the paper which 
they, as an Association, wanted ; being the relation of the results of a 
practical experiment which had extended over a considerable period. 


Such papers could not fail to be of advantage to them all. By an ar- 
rangement which was self-supporting Mr. Gough had succeeded in in- 
creasing the number of his consumers by 18 per cent. and his sales of 
gas by 5 percent. But he thought he ought to be credited with more 
than 5 per cent. increase in sales, because they all knew that the excep- 
tionally fine weather of last year had tended to restrict the consumption 
of gas. Notwithstanding this adverse influence, Mr. Gough had in- 
creased his sales by 5 per cent. This, he thought, was indisputable evi- 
dence of what could be done with the system, and of what reaily could 
be done when gas managers put their shoulder to the wheel. 

Mr. J. Griffin (Fareham) said that in Fareham the electric light had 

taken the whole of the public lighting from them, and a large number 
of houses had gas services laid out but did not use gas. He had thought 
that if he could get these people to use gas it would be a good thing, and 
he advised his Directors to get a prepayment meter for atrial. The meter 
was obtained, and for a week it worked fairly well ; but then it got out 
of order, and they could not do anything with it. If a reliable prepay- 
ment meter was available he should like to get holdof it. They had 400 
consumers, 100 cooking stoves, and some 60 regenerative lamps, and 
they had done all they could to compete with the electric light. Hedid 
aot think there were many places where the whole of the public light- 
ing had been taken from the gascompany, asia Fareham, and they had 
still got their heads above water ; the supply to the forts helping them 
considerably. 
. Mr. H. Sainsbury (Trowbridge), said he found that when a prepay- 
ment meter was fixed the consumer used a great deal more gas than be- 
fore. One or two customers had used thousands more than they wou'd 
otherwise have done. He thought there was a great future for the pre- 
payment meter. It did not at present work quite smoothly, but ke 
thought all difficulties of that kind would soon be overcome. 

The President said he had had no experience of the system. 

Mr. Gough, in reply, said those who had spoken, particularly Mr. 
Sainsbury and Mr. White, had lost view of the object which they had 
in Calne. It was not to get old consumers to pay better, but to get new 
consumers. By this venture—letting out fittings and setting prepay- 
ment meters—they had extended the use of gas to a considerable extent. 
Mr. White had mentioned the collection of meter rents at the end of the 
quarter. Of course, the system ought to be varied to suit local circum- 
stances, but he did not think Mr. White’s system would suit in his case. 
A man, he thought, preferred to know what he had to pay and be done 
with it; and he (Mr. Gough) much preferred to add sometiaing to the 
price of gas to cover the meter rent. 

Mr. White said the meter rent was collected on inspection. 

Mr. Gough said the meters did not give the utmost satisfa:tion, but 
there was nothing very alarmingly wrong with them. On the whole, 
he was satisfied with their working ; still there was some room for im- 
provement. Occasionally a meter got choked with a number of cop- 
pers ; for it was an actual fact that people were so anxious to put their 
money in that they even forgot to turn the handle. People whom they 
would never imagine as using gas, and whom they might think were 
unable to pay, were the largest consumers. The greatest difficulty they 
had to contend against was the collection of the money. They re- 
quired a large bag to hold the coppers, and then they had the troubte 
of getting rid of them. 








The Fusibility of Clays. 
ae EE 


[By Mr. H. A. WHEELER, in Paving. } 


In connection with the investigation of the clays of Missouri, a large 
amount of experimental work has been done for determining their fus- 
ibilitics and other properties. The following considerations are the out- 
come of this work : 

Bischof, in his ‘t Feuerfesten Thone” (p. 71), gives a formula for cal- 
culating the fusibility of a fireclay from a chemical analysis, which is 
based on the statements that the pyrometric value depends on : 

1. The relation of the alumina to the fluxes (or detrimentals). 
2. The relation of the alumina to the silica. 


From this he derives the-following expression for representing what 
he calls the ‘* Feuerfestigkeitsquotient,” or fusibility quotient: F.Q = 
— ne The value of F. Q., he finds to be 14 for the most 

Silica x fluxes 
refractory clays (Saarau, with 1.26 per cent. of detrimentals); about 9 
for pure kaolins (Zetlitz, with 2 per cent. fluxes), 4 for Belgian fireclays 
(3 per cent. fluxes), and 1 or less for the Rhine fireclays, which have 4 
to 7 per cent. of detrimentals. From Bischof’s statement it follows that 





the more aluminous a clay 1s the more refractory it will be, while the 
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Table Showing the Value of Calculated Fusibilities. 
Fusibility, F.° Calcu'ated Values. 
Name. 8103. | a1203.| Heo. | Total | Alkalies! Total | 9) Gr. Grain. ete ees 
rite teed Shee motn. | Sire. | Sor. | EQS a 
St. Louis Fireclays— | above| 
IIL, divine seuvses babiinees 64.35 | 21.16 | 8.94/ 94.45) 0.51 | 481) 2.13 Fine. 2200 | 2400 | 2700 | 1.44| 17.7 | 13.0 
Fe i Pe area es 61.73 | 23.56 | 9.25 | 94.54 | 1.00 | 7.30) 2.47 Coarse. 2100 | 2300 | 2500 | 1.23; 11.4 | 102 
Jameson’s, washed................ 58.61 | 27.36 | 11.13 | 94.10 | 0.71 | 5.25) 1.92 sy 2200 | 2400 | 2700 | 2.47; 158) 11.8 
ag BGO TUN. . 0.0055 ecvcse 53.90 | 28.85 | 11.61 | 94.36 | 0.85 | 6 86/| 2.40 ? 2200 | 2400 | 2600 | 2.33/ 12.2 | 109 
tg rer ore 52.98 | 28.77 | 11.42 | 93.17 | 1.01 | 5.12) 2.40 Fine. 2200 | 2400 | 2700 | 3.44 15.2) 114 
ener ee oe 51.66 | 30.78 | 11.86 | 94.30 | 0.99 | 5.88) 2.40 si 2100 | 2300 | 2500 | 306) 13.7 | 106 
oe | Se 67.47 | 19.33 | 7.73 | 94.58 | 1.07 | 5.14| 2.44 | Very coarse. | 2250 | 2450 | 2700 | 1.08| 15.2 | 13.3 
ON EF PEEP OTT TT 57.34 | 24.68 | 11.55 | 93.57) 6.67 | 6.30) 2.45 Coarse. 2250 | 2450 | 2650 | 1.69| 12.9 | 11.1 
Evans & Howard ................. 59.36 | 23.26 | 10.20 | 92.82 | 0.63 | 5.67) 2.41 m 2250 | 2450 | 2650 | 1.64) 12.7) 11.3 
** Rock” or Non Plastic Fireclays— ‘ over | 
EE 5 odes oy sbccacekow conan 46.18 | 38.12 | 14.01 | 98.381 | 1.20 | 1.06| 2.42 Fine. 2300 | 2500 | 2700 | 1600; 280 | 18.0 
EN cp doce ceve chobeautehar 45.12 | 40.46 | 18.34/98 92/ 0.30 1.06| 2.33 Very fine. | 2350 | 2550 | 2700 | 37.00| 73.0 | 290 
MES a <i. cakes cousdsvnneaeall 40.50 | 43.22 | 14.15 | 97.87) 0.51 | 193) 2.35 oa 2300 | 2500 | 2700 23.00 40.0 | 22.0 
BINS 050 db 06s0 eds tdbageeuenl 43.56 | 41.48 | 14.05 | 99.09 | 0.20 | 1.00) 245 “s 2300 | 2500 | 2700 | 40.00 | 820 31.0 
BEL. 6 650 “ap 50 0404 ng kate 44.14 | 39.86 | 13.84 | 97.84 0.76 | 2.45) 1.98 Fine. 2200 | 2400 | 2700 15.00 | 31.0 | 180 
ED. son co aneceuup> acumen 44.70 | 35.92 | 12 62 | 93.24 | 0.29 | 6.85)...... “5 2050 | 2200 | 2350 | 4.00; 11.0 9.0 
BE acai bs UNayculeeh ep a¥s. UvER EEE 50.18 | 33.02 | 11.88 | 95.07 | 2.06 | 5.29| 2.10 Coarse. 2100 | 2300 | 2500 | 4.00 138.0 10.0 
ins— | 
Glen ee 72.34 | 18.94) 7.04 | 98.28) 0.42 | 1.89| 1.89 Very fine. | 2200 2400 2600 2.7 | 42.0) 15.6 
ERT avin seccccccesasasnqunees 57.75 | 27.60 | 11.43 | 96.78 | 0.60 | 3.24)...... bs 2200 | 2400 — | 43 | 26.0) 12.3 
| above | 
Cape Girardeau.................-. 91.05 | 5.01) 2.74/ 98.80) 012 | 1.27) 2.02 si 2200 | 2400 | 2600 0.2 | 700) 22.0 
od o dbs sine: phbeinbas gee 56.74 | 27.29 | 7.40 | 91.43/| 1.21 | 8.52) 1.86 i 1800 | 2000 | 2200 | 1.5 | 9.6 7.0 
Potters’ Clays— 
SEN ond. wisn nn 00¥ecds aaikekceee 47.13 | 34 98 | 13.88 | 95.99 0.52 | 3.76) 2.13 Very fine. 2000 | 2200 | 2400 | 6.5 | 22.0 180 
Es bss ssc ue dog eteee 49.04 | 34 85 | 12.33 | 96.22 0.85 | 3.93| 1.69 " 1800 | 2100 | 2400 | 6.3 | 20.0 11.0 
RNC. 5 6545s neces beaaceeen 71.78 | 17.01 | 8.13 | 96.92) 0.78 | 3.56) 203 bis 1950 | 2150 | 2350 | 1.0 | 22.0 | 13.0 
over | over | 
ns ead» isi ‘vive wwakion Wuih 67.76 | 21.96 | 8.23 97.95 | 0.24 | 2.13 | 245 Coarse. 2500 | 2600 | 2600 | 3.7 | 46.0 | 27.0 
CE Ni vadahiss «énassupes wah 74.02 | 15.26 | 3.69 | 92.97) 2.37 | 5.38) 2.37 Fine. 2100 | 2300 | 2500 | 0.6 | 12.0 10.6 
Brick Clays (Loess)— 
Renesas Ody ........ save Sic de span 72.00 | 11.97 | 6.42 | 90.19| 3.25 | 10.11 | 2.17 4: 2000 | 2200 | 2300 | 02 | 68) 5.7 
Hartwell high eS ee 4 abe eee whi «-+-| 60.93 | 21.51 | 5.30 | 87.64/| 2.03 | 10.15 | 1.80 " 1850 | 2050 | 2150 | 0.7 | 7.2 5.4 
Sh om Sy 6 i tree cdsvnsdoskeeeaued 73.92 | 11.65 | 5.26 | 90.83) 3.13 | 9.90) 1.98 ‘ 1800 | 2000 | 2100 | 0.2 6.8 | 5.3 
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more siliceous or the more impure with detrimentals the less refractory F.= N 
it will be. BOF. =x Dx 0 (B) 


While high alumina is indicative of purity in a clay, yet the work on 
Missouri clays shows no less in refractoriness when the alumina is re 
placed by sand, or the clay is very silieeous, while every increas? in the 
detrimentals decidedly affects the fusibility, especially if the increase is 
in the alkalies. But the work on the Missouri clays shows that density 
and fineness of grain have also a very important influence on the re 
fractoriness, and these must be considered in weighing the value of the 
detrimentals present in a clay. Hence Bischof’s formula will be totally 
unreliable, even in clays of similar density and fineness, on account of 
confusing the silica and alumina as such vital factors of fusibility, when 
it is mainly, if not entirely, a question of fluxing impurities, density 
and fineness. .When clays are similar in density and fineness, the re 
fractoriness will be inversely as the detrimental impurities, when the 
latter are equated as to their proper fiuxing values, and if this is called 
the ‘‘ fusibility factor,” it may be expressed by the following formula : 

¥y.=_" (A) 
° Dep 
in which N represents the sum of the non detrimentals or total silica, 
alumina, titanic acid, water, moisture and carbonic acid ; D represents 
the sum of the detrimental impurities, or the iron (as sesqui-oxide), lime, 
magnesia, alkalies, sulphuric acid, sulphur, etc.; D’ represents the sum 
of the alkalies which have been found to have about double the fluxing 
value of the other fluxes ; ferrous oxide‘is probably about as objection- 
able, but as it usually oxidizes up inté’much less fusible form of sesqui- 
oxide in the operation of burning the clay, it is not thus accented in 
ordinary coarse clays. This formula will be found to give a fairly good 
comparative value of the refractoriness of clays that do not differ more 
than 0.2 from one another (the closer the specific gravity the more re- 
liable the comparison) in density, and are of similar fineness of grain. 
When the clays to be compared differ in density and fineness, then it is 
necessary to modify formula A by a constant, C, that will have differ- 
ent values depending on the density and fineness, so the formula will 





in which N, D and D’ will have the same values as in formula A ; 
C = 1 when the clay is coarse grained and specific gravity exceeds 2.25; 
C = 2 when clay 1s coarse grained and specific gravity ranges from 2 to 
2.25 ; C =3 when it ranges from 1.75 to 2; C = 2 when the clay is fine 
grained and specific gravity is over 2.25 ; C = 3 when it ranges from 2 
to 2 25 ; and C = 4 when it is from 1.75 to 2.25. These values of C are 
only crudely approximate, as not enough work has been done on a 
sufficiently large variety of clays to give satisfactory values, while no 
s'mple method has been, as yet, arrived at for giving a ready and cor- 
rect expression of the fineness. Still, enough work has been done to 
show that formula B is the only one that can be used indiscrim- 
inately on all kinds of clay, though a very large amount of work has 
still to be done to arrive at more reliable values for C and the fineness, 
as the large number of factors involved makes it a very complex ques- 
tion. 

In the table of analyses given herewith examples have been selected 
from the 110 samples of the Missouri clays that have been completely 
studied, which fairly illustrate the unreliability of Bischof's formula, 
the quite satisfactory comparative values given by formula A on clays 
that are physically similar, and the much more general scope of formula 
B, which considers physical as well as chemical influences, though it 
also shows the need of further work to obtain more reliable values for 
the constant C. Thus, in the St. Louis fieclays, which are all obtained 
from the same seam, Bischof’s formula gives about equal values (1.23 to 
1.44) to clays of very different fusibility, and very different values (1.08 
to 3.44) to clays of about equal fusibility ; the Cape Girardeau kaolin 
(91.05 per cent SiO. and 1.27 per cent. fluxes) is given a very inferior 
value for its refractoriness (0.2), though (as the analysis would indicate) 
it could not be affected by the highest heat of the furnace, while the 
easily fusible Winona kaolin is given a higher value (1.5). Again, the 
Clapper (potter’s) clay, which is one of the most, if not the most, refrac- 
tory clay known, is given a value of only (3.7) by Bischof’s rule, while 
the readily fusible Owensville fireclay has a value of 4. A further study 
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of the table will show the utter unreliability of Bischof’s F. Q. asa 
means Of arriving at the relative fusibility of clays. 

The table shows that the value of F F should exceed 12 when calcu- 
lated by formula A, for coarse, very dense clays, or exceed 10 when us 
ing B, for a refractory clay ; and the higher the value, the more refrac- 
tory it will be. Itshould be remembered in consulting the table that 
no matter how reliable a pyrometer may be—and the best of them need 
much care and attention—it is difficult to determine just what the tem- 
perature of a clay is, when it begins tochange, on accountof its very poor 
conductivity of heat ; differences of over 100 F. were found within less 
than half an inch on the same bricklet. In burning a clay, it slowly 
shrinks and becomes harder as the temperature is raised above a red 
heat (when it begins to lose its chemically combined water), and at a 
certain point the granular structure of the raw clay can no longer be 
distinguished, and it is now found to have a hardness of 6 to 6.5 ; thisis 
called the point of incipient vitrifaction (in the table), or fusibility, and 
it is necessary to burn clay wares to this point to develop strength and 
hardness. If the temperature be raised still higher, it will become 
slightly barder, or 6.5 to 7, and at a certain point will look more or less 
stony or vitreous, which is called completely vitrified ; at this point the 
clay will not soften or flow or become distorted. If the heat be still 
further raised, the clay will finally soften, vesicles and bubbles will be- 
gin to appear as tne result of gases given off by the chemical changes 
that now slowly take place, and finally a very spongy, scoriaceous, 
pasty mass will result, unless the heat be raised so high as to thinly 
liquify the mass, when the gases escape and a pool of glass results. The 
first appearance of the bubbles is called the point of scoriaceous vitri- 
faction, or fusion, and shows that the clay is failing and would slowly 
flow or yield under pressure or abrasion. As the range in temperature 
is usually from 300° to 600° F. between this first or incipient point and 
last or scoriaceous or failing point, with a gradual transition from one 
to the other, it is difficult to state with any degree of accuracy just when 
the clay falls, and to decide any closer than a rough approximation as 
to when a clay gradually passes through the above three important 
stages in its very slow transition from a rigid solid to a very viscous 
liquid. Hence the pyrometric determination of these three conditions 
is only approximate and an error of 25° to 50° in the figures given in the 
table is quite possible. 

Le Chatelier’s thero-electric pyrometer was used in making the tem- 
perature observations, which was calibrated to show changes of 25° F., 
and the samples, varying from } in. by 1 in. by 4 in. to 1 in. by 1 in. by 
4in., were burned in muffles and graphite crucibles that were run at 
different degrees of heat in coke fired assay furnaces. 








Pulverized Coal Fuel. 
eS ais 

A writer in the American Manufacturer says that the suggestions 
for the use of pulverized coal fuel press themselves so frequently upon 
public attention that they seem in a fair way to become like one of the 
ghosts of classic fame which ‘‘ will not down.” The material itself ap- 
pears to be so abundant in a form which is very nearly ready for use, 
its complete preparation seems to be so simple a matter, its distribution 
at the point of combustion can be so readily accomplished, and it can be 
so easily burned up completely without smoke and apparently without 
leaving any ash behind it, that it is not a surprising thing that men 
should try, many of them in fact, to promote the use of coal in powdered 
form in all places where coarser varieties have been commonly em- 
ployed. 

It cannot be denied that some kinds of coal can be effectively reduced 
to the form of powder which will float any needful distance when dis- 
charged by a blast of air or steam from a suitable nozzle. To do this, 
however, the coal must be very dry to begin with, and be acted 
upon either by very powerful rollers or by a high speed disintegrator, 
both of which forms of machine consume a good deal of power in their 
operation and require careful attention to keep them, as they must be 
kept, always in perfect order. If the coal is at all damp and still more 
if it is actually wet, as a great deal of the coal transported by water is 
liable to be, this process of making a powder out of it, or a mechanical 
gas as it has been somewhat aptly called, is rendered very difficult and, 
in fact, practically impossible. So also great difficulty would result 
from the chance of finding in a mass of coal, usually dry enough to 
work well, even only a few hundred pounds of damp or wet coal, which 
would impair the work of the pulverizer and produce great irregularity 
at the point of combustion. 

[t has been a common practice in the few cases in which pulverized 
coal has actually been used to put a small disintegrator at or very near 
each furnace, so that, in such cases, the question of distribution has been 





a simple matter. Plans have been made and some work has been done 
on a larger scale, which have included for a group of furnaces the use 
of a central pulverizer, and main pipes of considerable size with branches 
for distribution. Great trouble was found in keeping the coal powder 
permanently afloat in the pipes, especially at or near the bends which 
were used, the powder showing a tendency to settle on the bottom of the 
pipe whenever a change occurred in the velocity of the flow. 

That this coal powder will burn vigorously cannot be doubted by 
those who have once seen it burn, but one bar to its successful use exists 
in the fact that under all ordinary conditions of working or handling a 
large surplus of air would almost infallibly be used above that which is 
needful for the complete and correct burning of the powder. This ex- 
cess of air is difficult to control in the more common methods of firing 
coal, and it would certainly prove still more impossible to control as it 
must pass into the furnace under considerable pressure and volume, for 
the reason that the powder must be kept afloat to get it to the point of 
combustion at all. . 

This large supply of air can undoubtedly be so manipulated in the 
furnace as to produce a combustion which shall be quite smokeless, but 
under the same conditions of air supply a furnace fired in the ordinary 
way can be kept from smoking. At the same time it must be remem- 
bered that a smokeless furnace is almost invariably a wasteful piece of 
apparatus by reason of this great excess of air which is poured into it. 
Experience has shown most conclusively that a fire of this kind which 
has been referred to, when smoking at a rate which would be called de- 
cidedly smoky, is the most eccnomical kind of a fire that could be 
used. 

Some experimenters in this direction have seemed to think because 
the ash disappears, or at any rate is not left in the more common form, 
that it is therefore wholly consumed. This is clearly impossible, and 
in fact the ash residuum makes itself felt in very much the same way as 
in other methods of firing by its deposits, objectionable in the highest 
degree, upon the material which may be heated in the furnace, and in 
the tubes and flues of the boiler under which the powder may be used. 
In fact the quantity thus deposited is larger than with the ultimative 
methods, for the reason that all the ash-making material is floated by 
the air-blast beyond and away from the point of admission, nothing be- 
ing left behind for accumulation as upon the fire grate. 

Critical and exhaustive trials of the powdered fuel method have been 
made by competent men during the last 20 or 25 years. Itis altogether 
probable that the field has been fully covered by their researches, and 
without any permanently useful result as measured by the rigorous 
standard of the ordinary conditions of everyday practice. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
sngueattiiiiese 

THE United Gas Improvement Company has contracted with the 
Richmond County Gas Light Company to erect one of its sets of stand- 
ard modern Lowe apparatus at that Company’s works at Stapleton, 
Staten Island, N.Y. The plant, of 300,000 cubic feet daily capacity, and 
complete with all the latest improvements, will replace the present old 
water gas apparatus of the Flannery form, and an important economy 
in operation is expected to be the result. 





MENTION of this contract brings to mind the fact that work is being 
vigorously pushed at New Orleans, La., by the United Gas Improve- 
ment Company, under its contract for water gas apparatus with the New 
Orleans Gas Light Company. 





ANOTHER turn in the many recently experienced in the fortunes of 
the Ellenville (N.Y.) Gas Company is its transfer to New York parties, 
who, it is said, propose to put the works in first class order. Would it 
be too much to hope that the gas supply of Ellenville is about to be put 
on a permanent basis ? 


THE Scranton (Pa.) Tribune says that the only State in which the use 
of natural gas for manufacturing purposes increased last year is Indiina. 
The total value of natural gas consumed in the country in the year was 
$14,346,250, against $14,800,714 in 1892. The higher prices charged for 
the gas in 1893 was the cause of the decrease. The greatest value of the 
gas consumed in any one year was $22,629,875 in 1888. Since that time 
there has been a gradual decline, with an aggregate of about $8,300,000 
less for last year than 1888. All States show a falling off in the value 
of coal or wood displaced by the use of gas. The amount of this reduc 
tion in Pennsylvania was $420,000; in Ohio, $48,000 ; in Indiana, about 
$1,300. The reported number of feet of pipe laid increased during the 
year to 11,989,657 in Pennsylvania ; to 5,720,373 feet in Indiana ; and 
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1,404,098 in Ohio. The largest value in any one year of the gas pro- 
duced was $19,282,375 in 1888, in Pennsylvania, since which it has fallen 
to $6,488,000. Ohio showed the largest falling off for the year 1893 ; in 
1892 the value was $2,136,000 ; in 1893 it was $1,510,000. The most im- 
portant gas field in any State is shown to be in Indiana, the estimated 
productive gas territory in which is about 2,500 square miles. While 
the supply is falling below the demand in other gas fields, it is declared 
to be well sustained in Indiana, and supplies are being obtained from 
the State by factories located in other gas territories. The value of the 
product consumed in the State in 1893 was $5,718,000, against $4,716,000 
in 1892. 





FRom the annual report of President Westinghouse, of the Philadel- 
phia Natural Gas Company, for the year ended March 81, 1894, we learn 
that the Company believes the time has come when it is no longer safe 
to count upon a satisfactory supply of natural gas, and in that light it 
has been determined to go into the manufacture of fuel gas on a large 
scale, more particularly in the district of Allegheny county, which con- 
tains the cities of Pittsburgh and Allegheny City, besides many popu- 
lous towns and villages eligibly situated for the supply of gas. In fact, 
the report of the Company’s intentions seems to indicate trouble for the 
artificial gas companies in Pittsburgh, in the shape of competition from 
the Philadelphia Company, as witness the following paragraph from 
the report referred to: *‘ Your Company has a most extensive system 
of mains, having connections with about 30,000 houses in Pittsburgh, 
Allegheny and surrounding localities. This system has cost and is 
worth a very large sum of money, but its value depends upon having 
an adequate supply of gas. Your officers and directors have continued 
to give careful attention to the question of manufacturing gas, which, 
combined with the natural gas obtainable from the various fields, shall 
produce a sufficient revenue to give good returns to the stockholders of 
the Company. It is believed, from the investigations and computa- 
tions made, that the time has about arrived when the Company can 
profitably manufacture gas from coal, and your directors have there- 
fore deemed it wise to purchase a site of about 181 acres, most favorably 
located, on which the Company will proceed with the erection of a 
modern gas plant to meet the requirements of the Company. For the 
purpose of acquiring the site above referred to, and for the beginning 
of the erection of a plant, the Company has now available over half a 
million dollars in its treasury.” 





THE Tonawanda (N. Y.) Gas Light Company offers to supply gas for 
street lighting at the rate of $20 per lamp per year, and will supply gas 
to the public buildings, including the fire engine houses, at the rate of 
$1 per 1,000 cubic feet. 





THE action taken by the shareholders of the Detroit (Mich.) Gas Com 
pany, who assembled in this city for the first time in annual meeting 
since the organization of the Company a year ago, was as follows: Di- 
rectors chosen, C. P. Huntington, Thomas H. Hubbard, John Byrne, 
D. M. Ferry, M.W. O’Brien, W. C. McMillan, Eugene T. Lynch, John 
C. Donnelly, William H. Wells, Jerome Croul, F. A. Driggs, Frank 8. 
Smith and F. R. Pemberton. The Directors subsequently perfected the 
following executive management: President, Eugene T. Lynch ; Secre- 
tary and Treasurer, M. W. O’Brien ; Manager, F. P. Byrne. 





“* INQUIRER” propounds the following query, any replies to which 
will be published in the JOURNAL : 

To the Editor of the AMERICAN Gas LicHtT JOURNAL: The writer 
would feel greatly obliged if some of the readers of your valuable 
JOURNAL would give their opinion on laying cast iron gas mains along- 
side of water mains ; also their experiences regarding pipes so laid. 





Mr. L. Z. FARWELL, proprietor of the Freeport (Ills.) Gas Light and 
Coke Company, has disposed of the Company’s electric annex to an 
Eastern syndicate, who propose to operate it in connection with the lo- 
cal street car line, recently purchased. by the same capitalists, and which 
is to be equipped for electric operation. 





THE Medford (Mass.) Board of Aldermen recently adopted an order 
declaring that it is expedient that Medford should establish a plant for 
the manufacture of gas or electricity, on public account. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., has paid 
its regular quarterly dividend of 1} per cent. Considering the bard 
times in all branches of business, especially among the manufacturers 
of structural iron, we think this shows pretty good management—not to 


put it any stronger, and is in refreshing contrast to the reports received 
from so many quarters of closed factories and passed dividends. 





THE Thomas-Brice syndicate, which controls the Fort Wayne (Inc) 
Natural Gas Company, has purchased the property of the Fort Way ie 
Gas Company, paying therefor about 80 per cent. of the par value of the 
capital stock. 





A SLIGHT fire occurred some time ago in the organ loft of St. Mary's 
(Roman Catholic) Church, Stockton, Cal.,which was occasioned by the 
crossing of the electric conductors leading to and from the motor that 
pumps the organ. 





A CORRESPONDENT at Oakland, Cal., writing under date of May ist, 
mncloses the following from the San Francisco Examiner, of the same 
date: ‘‘ The announcement is made that Oakland is to have another Gas 
Company, to be headed by Mr. R. W. Gorrill, a well known contractor 
and bridge builder. Mr. Gorrill has been the President and an active 
member of the Pacific Bridge Company, holding in his own name a 
controlling interest in the stock of that Company for many years. He 
is still the President of the Company, but some time ago sold out his 
controlling interest and retired from contracting. A short time ago he 
made a mysterious trip to New York, upon some business that was not 
openly stated, and returned to Oakland only a few days ago. It is now 
announced that he went East for the purpose of making the preliminary 
arrangements for his Gas Company, investigating the latest gas making 
appliances, and incidentally talking a little finance to some Eastern cap- 
italists. The new Company is said to be practically ready for incorpor- 
ation, though who compose it is not so clearly known. ‘I have my 
Company organized, though not incorporated,’ said Mr. Gorrill, when 
recently appealed to on the subject. ‘ More than this I do not care to 
say, for the matter may never go beyond its present stage. I am still 
considering the advisability of going into the business, but if I go 
ahead it will be within the next 30 days. It is true that my visit to New 
York was to an extent in the interests of the proposed Company. While 
I was there [ investigated the latest appliances for making gas, and had 
plans drawn and estimates made for a plant such as I should build. 
These reports have not yet been made in detail, and until they are, the 
exact fate of the Company will not be known. In the meantime, I 
have secured options upon three different pieces of land whereon I 
could construct my plant. The Company is all ready for incorporation, 
and the moment that it is decided to go ahead we will be ready to plunge 
right into the business. I have some Eastern capital interested in the 
Company, and some local capital. It will be a spot cash proposition 
and no stock or bonds will be offered for sale. I have been looking into 
new methods of making gas, and while I shall not go in for making 
any experiments, I will have the latest and most economical way of 
manufacturing gas without any intention of selling 100 cubic feet of 
greased wind for 1,000 cubic feet of good illuminating gas.’ Mr. Gorrill 
has plenty of money of his own, and could easily raise cash enough for 
such an enterprise, and if the new Company goes through there will be 
some lively competition in the gas business in Oakland. The new Com- 
pany, as planned, proposes to cover not only Oakland, but the adjoining 
suburbs of Alameda and Berkeley.” 





Atv the annual meeting of the Roanoke (Va.) Gas and Water Com- 
pany 4,600 shares, out of a possible 6,000, were represented, and the fol- 
lowing Board of Directors waschosen : Clarence H. Clarke, F. J. Kim- 
ball, Joseph I. Doran, J. H. Dingee, Joseph J. Martin and C. Howard 
Clarke, Jr., of Philadelphia, and P. L. Terry, H. 8. Trout, J. H. Sands, 
J. W. Coxe and G. W. Ramsey, of Roanoke. 





TuE proprietors of the Le Roy (N. Y.) Company, who are well pleased 
with the new plant recently completed, contemplate reducing the selling 
rate, from $2 to $1.60 per 1,000 cubic feet. 





THE Le Mars (Iowa) Sentinel says that Mr. T. C. Leggett, of Sioux 
City, was in Le Mars some days ago for the purpose of investigating the 
operation and gaining general business information concerning the Le 
Mars Gas Light Company’s plant, representing the interest of the bond- 
holders. It is a well known fact that for some time the Le Mars works 
have not been fully up to the standard. More capital is needed. The 
plant has been run on the hand-to-mouth plan too long. Improvements 
should have been made, which would have given the Manager, Mr. 
Kellogg, a chance to earn something for the proprietors. As the plant 
has not been paying interest on the money invested, one of two things 
must soon be done—either close the works or put them in such shape 





that the sales can be increased. The plan proposed by Manager Kellogg 
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aud sanctioned by Mr. Leggett is to change the system over to water 
vas and extend the mains, which it is claimed can be done for less than 
$10,000. 





At the annual meeting of the shareholders of the Easton (Pa.) Gas 
Company the Directors elected to serve for three years were: Eli M. 
Fox, Edwin F. Lawall and George M. Odenwelder. The Directors 
organized by electing Samuel Boileau, President ; Edwin F. Lawall, 
Treasurer ; William H. Ward, Superintendent. 





THE Cleveland Gas Fixture Cempany, of Cleveland, Ohio, has filed 
an assignment to Henry N. Hill. The assets are returned at $100,000, 
against liabilities of $47,000. The assets, however, are largely made up 
of unfinished goods, and there is a woeful lack of good bills receivable 
in the schedule. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., is putting 
up an extension to the carbonizing house of the Brookline (Mass.) Gas 
Company. 





Some time ago we noted that the proprietors of the Consumers Gas 
Company, of Reading, Pa., had ordered a reduction in the selling rate, 
and now we are in receipt of a copy of the official announcement, 
which is here reproduced: ‘‘On and after May ist the price of gas for 
lighting will be reduced, from $2.10, with 5 per cent. off for cash in 10 
days, to $2, with 20 per cent. off in 10 days, making the price $1.60, in- 
stead of $2. It is expected that this large reduction will greatly increase 
the consumption of gas, as it will enable many to avail themselves of 
this great household convenience who heretofore considered it too ex- 
pensive. At this price it does not pay anyone to put up with the in- 
convenience and danger of inferior methods of lighting. In anticipa- 
tion of largely increased consumption, we have made preparations to 
promptly meet the demand for new meters, and would advise everyone 
desiring to take advantage of the reduced rate to send in their ongers at 
once. If you drop us a postal card, or call, one of our agents will call 
upon you promptly, ready to give auy further explanation you may de- 
sire, and to make all arrangements for satisfactorily lighting your 
house or store.” 





SoME time ago we reported the rather eccentric action taken by City 
Auditor Young, of Sacramento, Cal., who refused to draw a warrant 
in favor of the Capital Gas Company, of that city, in payment for gas 
consumed on public account. He based his refusal on the ground that 
as Mayor Steinmann, who is also President of the Gas Company, was 
an interested party, he could not legally certify to the correctness of 
the account rendered, whereupon the Company appealed to the courts, 
with the result that the Auditor has been directed to draw the necessary 
warrants, 





THE United States Government has determined to abandon the site 
selected for the proposed new mint building in Philadelphia, which site 
was located on Broad and Cherry streets, and will re-locate it on the 
square bounded by Buttonwood and Soring Garden, and 16th and 17th 
streets, This will save the meter manufacturing shops of Messrs. Helme 
& MelIlhenny, which the Government proposed to acquire at a figure 
very much below their real value. 





THE Helena (Mont.) Electric Light Company has gone into the hands 
of a receiver, and it is suggested that it will eventually come under the 
control of the Helena Gas Light Company. 





On the 7th inst. the Natick (Mass.) Gas Light Company opened an ex- 
hibition of gas stoves for cooking and heating, together with a varied 
assortment of burners, lamps, etc., the exhibits being tastefully dis- 
played in a store in Odd Fellows’ Block. The exhibition lasted six days, 
the opening hours running from 8 a.M. to9 P.M. During the morning, 
from 9 A.M. to 11 a.M., and in the afternoon, from 2:30 P.M. to 5 P.M., 
cooking by gas was practically illustrated, and the whole affair was un- 
der the supervision of Mr. J. R. Todd, who it will be remembered acted 
as Superintendent of the Natick Company for some years. The Com- 
pany will rent, or sell for cash, or sell under the installment plan, any 
needed apparatus for cooking or heating, and further agrees to put in 
the necessary services and connections free of cost. The rate for gas 
used for cooking, between April 1st and October 1st, has been fixed at 
*1.50 per 1,000 cubic feet. 





TE Directors chosen at the annual meeting of the United Gas Im- 
‘wovement Company were : George Philler, William G.Warden, P. A. 
5. Widener, William L. Elkins, William W. Gibbs, Clement A. Gris- 
cm and Thomas Dolan. 


THE proprietors of the Phoenix Gas Light and Fuel Company, of 
Pheenixville, Pa., have announced their determination to reduce the 
selling rate to $1.25 per 1,000 cubic feet. 





THE Directors chosen at the annual meeting of the Cooperstown (N.Y.) 
Gas and Electric Light Company were Messrs. Chas. B. Staats, O. R. 
Butler, B. F. Murdock, James Bunyan and Lee B. Cruttenden. 





A CONTROLLING interest in the Citizens Gas and Electric Company, of 
White Plains, N.Y., has been purchased by Brooklyn capitalists, promi- 
aent among whom is Mr. Alexander A. Forman, who has been elected 
President of the Company. The other officers are: Treasurer, Jas. G. 
Forman ; Secretary and Superintendent, R. E. Slade. 





Mr. V. L. ELBERT has secured an interest in the Menominee Gas Light 
Company, of Menominee, Mich., and will ealarge the same. 





On the Ist inst., the gas rates at Lockport, N.Y., were reduced to 
$1.70 and $1.50 per 1,000 cubic feet, for lighting and fuel uses, respect- 
ively. 





THE property and franchises of the Phoenix (Arizona) Electric Light 
and Power Company will be sold at foreclosure sale on the morning of 
June 22d. The concern was virtually bankrupt from the start. 





THE tank steamer Bawnmore arrived in San Francisco recently with 
the first cargo of Peruvian petroleum, under the system of transportation 
initiated by J. W. Grace & Co. The cargo amounted to about 800,000 
gallons, a large part of which was taken by the San Francisco Gas 
Company. 





THE temper of the Philadelphia authorities is decidedly against any 
proposition to sell or lease the gas works to private capitalists. 





Revue Industrielle avers that experiments undertaken at Reims have 
demonstrated that gasoline gas has advantages over coal gas when ap- 
plied to the singeing of woolen fabrics. In using coal gas the blue part 
of the flame is nearest the warp of the goods, and the fabric touched by 
the yellow part only is exposed to a very moderate heat, the finer quali- 
ties of goods needing more frequent contacts with the flame. With gas- 
oline gas the blue part of the flame is forced up or dispelled along the 
flame itself, and the maximum of heat is applied to the surface of the 
goods, the heat being utilized so that the number of contacts is reduced 
to a half or a third, according to the quality of goods under treatment. 





At the annual meeting of the Southside Gas Company, of Pitts- 
burgh, Pa., the following officers were elected: Directors, George 
Trautman, Martin Maloney, George W. Elkins, William A. Heyl, Jo- 
seph G. Walter, William H. Alldred, Remsen V. Messler, Robert B. 
Brown and Samuel T. Bodine ; President, George Trautman ; Secreta- 
ry, William H. Alldred. 





THE new terminal facilities for the New York, New Haven and Hart- 
ford Railroad Company, at Providence, R. I., will necessitate two large 
bridges, which will be furnished by the Berlin Iron Bridge Company, 
of East Berlin, Conn. The bridges will carry 16 tracks over Gaspee 
street, Promenade street and Woonasquatucket river. The bridges will 
be plate girders, resting on abutments at the street line and on columns 
at the curb line. No floor beams or stringers will be used, in place of 
which a metal floor will support ballast, in which the ties and rails will 
be bedded. The work will require about 4,500 tons of open hearth steel 
material, and the Berlin Company is to be allowed six months in which 
to complete the job. 





Tue Harrison (N. J.) authorities have authorized the making of a con- 
tract with the Excelsior Electric Light Company for the public are light- 
ing. The rate agreed on is 37 cents per arc per night, each lamp to be 
of 2,000 candle power, an all night and every night schedule to be fol- 
lowed. 


THE output of the Ionia (Mich.) Gas Light and Coke Company (the 
works of which were completed in 1882) for the past year amounted to 
seven million cubic feet.* 








Tuer Hartford (Conn.) City Gas Light Company has abrogated the 
agreement entered into between it and the Hartford Electric Light 
Company, which agreement was entered into on August 31, 1886. 
Meanwhile the relations between the Companies are to remain ami- 





cable. 
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The Market for Gas Securities. 





The market for Consolidated was weak since 
time of last writing, and the opening to day 
(Friday) was made at 135} to 1364. The rate 
war in Brooklyn and the windy advertising 
methods of the East River Gas Company have 
exerted a depressing effect, in that timid invest- 
ors have been offering their holdings. Of the 
two disturbing factors, by far the more wo be 
feared-is the rate war. Brooklyn shares are, 
and quite naturally, dull, and there is no doubt 
they will all be lower. Every stock on the 
Brooklyn list is asale. Baltimore Consolidated 
shows no change of moment, although it is a 
trifle easier this week than last, and Chicago 
gas is strong, at 66} to 66}. Bay State is slow 
and uneven, with a decided downward tenden- 
cy, and Laclede common is also in the dumps. 


The possible advent of the Philadelphia Gas 
Company as a manufacturer and supplier of 
artificial gas in the Pittsburgh district has dis- 
turbed gas share values in that section, but 
much time will elapse before this scheme can be 
perfected. 








Gas Stocks. 
al? , 
Quotations vy Geo. W. Close, Broke: and 
Dealer in Gas Stocks, 
16 Watt Sr., New Yorx Orry. 
May 14. 


Al} communications will receive particular attention. 
The following quotations are based on the par value of 





per share. 458 
Capital. Par. Bid Asked 
Consolidated. ............ - $35,430,000 100 1354 1364 
Contral...........0000. euncee 500,000 50:00 — 
We icccetcmccces 220,000 — 100 -- 
Equitable................... 4,000,000 100 186 190 
‘¢ Bonds.......... 1,000,000 -—. 106 108 
Metropolitan, Bonds.... 658,000 — 108 112 
Mautual..............0000.... 3,500,000 100 150 — 
‘* Bonds.............. 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 _-_ — 
Northern. .......... + ss000« cocscereee «=. 80 3995 
OF: BOmER. occ 0 cccsse 150,000 —. — 100 
Richmond Oo., 8. L..... 348,650 50 50 — 
ad Bonds......... 100,000 — — — 


Standard Gas Co-- 
Common Stock....... 5,000,000 100 
Preferred.............. 5,000,000 100 
TOMER <.000 cccccscccsese 50 
Gas Co’s of Brooklyn. : 
Brooklyn.......000.. «« 2,000,000 25 


320,000 1000 
Equity Gas Light Co... 2,000,000 100 
BondS....cccccesesss» 1,000,000 — 
Fulton Municipal....... 3,000,000 100 
ss Bonds.... 300,000 

Peoples ........ iiemiibeiiniin 1,000,000 10 
‘* Bonds (7’s)...... 368,000 — 
si HF Ga Woesonse 94,000 — 
Metropolitan........... i 870,000 100 
” Bonds (5’s) 70,000 — 
NaSBAU.......0-s0000e cesoree 1,000,000 25 
$0 EE pesvesennnsce 700,000 1000 
Williamsburgh........... 1,000,000 50 
¥ Bonds... 1,000,000 — 

Out of Town Ges Companies. 

Bay State Gas Co.— 

Pc antiicbiesnnsee 5,000,000 50 
Income Bonds.,... 2,000,000 1000 

Soston United Gas Co. — 
1s Series 8.F. Trust 7,000,000 1000 
9d a oe oe 3,000,000 1000 
Buffalo Mutual, N. Y... 750,000 100 
= Bonds... 200,000 1000 
Citizens, Newark......... 1,000,000 50 


Chicago Gas Company. 25,000,000 100 
Chicago Gas Light. & 
Coke Co.— 


G’t’d Gold Bonds 7,650,009, 1000 
Consumers Gas Light 
Co., Jersey City...... 2,000,000 100 
I cssecestsccsconse 600,000 1000 
Cincinnati G. & OC. Co.. 7,000,000 100 
Consumers Toronto.... 1,600,000 50 
Central, 8. F., Cal...... 
Capital, Sacramento, Cal 
Consolidated, Balt....... 11,000,000 100 
” Bonds..... 6,400,000 
Citizens Gas Lt. Co., 
Rochester, N. Y...... 500,000 — 
Bond........+0000+ ‘ 250,000 
Detroit Gas Co.—- 
BO POE cevctwie, . | ederes:  sesese 


East River Gas Co., 
Long Island City..... 1,000,000 100 


Equitable Gas & Fuel 
Co , Chicago, Bonds 2,000,000 1000 


Hartford, Conn.......... 750,000 25 
Jersey City.........0.00-+ 750,000 20 
Louisville, Ky..........0. -2,570,000 50 
Laclede Gas Light Co. 
St. Louis, Mo.— 
Common Stock.... 7,500,000 100 
Preferred ‘“ 2,500,000 100 
BORA. .0000 soncsossse 9,034,400 1000 
Little Falls N. Y........ 50,000 100 
” Bonds 25,000 — 
Montreal, Canada....... 2,000,000 100 
New Haven, Conn....... 25 
Oakland, Cal...........+0. 
People’s Gas and Coke 
Co., Chicago— 
Ist Mortgage....... 2,100,000 1000 
_, Se a - 2,500,006 1000 
Peoples, Jersey City... - 
* “  Bonds.. 
Paterson, N. J.........00 25 
Rochester, N. Y.......... 50 
i See 
Bonds eseeesess 
Syracuse, N. Y. eevee 500,000 25 


San Francisco, Cal... 10,000,000 100 
2,000,000 20 


Washington, D. C....... 





Wilmington, Del.. ...... 


500,000 50 


24 27 
7 «(81 
12. = 
— 105 
50 
~— 108 
18. = 
103 — 
om 
100 — 
98 100 
37. — 
100 — 
— 160 
99 100 
190 =~ 
107 110 
17 1% 
co — 
78 — 
57 58 
121 125 
95 100 
155 160 
66} 66} 
814 81} 
43 47 
84 90 
192 — 
184} 187 
— 100 
— & 
654 654 
107 1074 
85 101 
65 70 
89, — 
— 101 
120 128 
190 200 
125 130 
17 18 
69 72 
— 100 
100 103 
200 208 
200 — 
428 43 
— 108 
104 105 
160 170 
99 102 
80 85 
90 95 
90 95 
65} 66 
“0 — 
180 182 
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Engagement Desired. 
A Cas Engineer 


of 20 years’ experience in the manufacture of coal and water 
gas, and in the building and general superintendence of works, 
desires an engagement. Satisfactory references can be given. 


Address “* ENGINEER,” 
981-tf Care this Journal. 





RECEIVER’S SALE. 


By virtue of an order and decree granted by the Circuit 
Court of the United States, for the Northern District of 
Georgia, in the case of International Trust Company vs. 
The Cartersville Improvement Gas and Water Company 
et al., now pending in said Court, the undersigned, ap- 
pointed receiver in said case, of all and singular the prop- 
erty of The Cartersville Improvement Gas and Water 
Company, defendant, will expose to sale at public out-cry 
to the highest bidder, before the Superior Court House 
door, in Atlanta, Ga., on the first Tuesday in July next, 
within legal sale hours, the following described property, 
to wit: The entire Gas Works, known as The Cartersville 
Improvement Gas and Water Company’s Gas Plant, loca- 
ted and being in the city of Cartersville, Bartow County, 
Ga., consisting of the fcllowing lands, fixtures and appur.- 
tenances, to wit: A certain tract of land situated in Car- 
tersville, Bartow County, Ga., containing one acre more 
or less, bounded on the north by Cook street, west by Er- 
win street, south and east by lands of Amos T. Akerman, 
deceased, being the tract of land conveyed by Martin Col- 
lins to Cartersville [mprovement Gas and Water Company 
by deed recorded in book “A.A.” of deeds, page 151, Clerk’s 
office, Bartow Superior Court: also a certain other parcel 
of land, in the city of Cartersville, Bartow County, Ga., 
containing two acres more or less, the same being a square 
tract of land, each side 282 feet long, situate on Cook 
street, in the Third Ward of said city, boundary com- 
mencing at the intersection of the center line of Cook 
street with the center line of Bartow street, running from 
said point thence south along the east line bounding the 
lands of A. M. Willingham 282 feet, thence running east 
parallel with Cook street 282 feet, thence north parallel 
with the east line of said Willingham lot aforesaid to the 
center line of Cook street, thence along said Cook street 
to the point of beginning, the same being the parcel of 
land conveyed by William J. Neel to the Cartersville Im- 
provement Gas and Water Company, by deed recorded in 

k*\-A.,” pages 327 and 328, record of deeds, Clerk’s 
office, Bartow Superior Court. 

Also all buildings, machinery, improvements and equip- 
ments now located on said last described parcel of land, 
and used for the purpose of manufacturing, conserving, 
distributing and selling gas, including the engines, piping, 
boilers, water tanks, gasholders and oil tanks; and also all 
gas pipes, lamp posts, street mains, service pipes and 
globes, located in the city of Cartersville, Ga., and con- 
nected with said Gas Plant for the distribution of gas 
through said city, together with all tools, gas fixtures, fit- 
tings and supplies, rights, privileges, franchises and ap- 
purtenances belonging thereto. All of said property now 
being in the possession of the undersigned as Receiver 
aforesaid, and all to be sold by virtue of the order and de- 
cree aforesaid, as the property of the Cartersville Im- 
provement Gas and Water Company. 

The terms of sale will be as follows: One thousand dol- 
lars to be paid by the purchaser to the Receiver in cash, 
when the property is knocked off at said sale; one-third 
of the whole purchase age including said one thousand 
dollars, to be paid on the confirmation of said sale by said 
Court; one-third to be paid in three months and one-third 
in six months from date of the confirmation of said sale by 
said Court, the said deferred payments to bear interest at 
the rate of six per cent. per annum from the date of con- 
firmation of the sale as aforesaid, notes therefor to be 
executed and delivered by the ———— tosaid Receiver, 
with security to be approved by said Receiver, the pur- 
chaser to have the right to pay the deferred installments 
at any time before the maturity thereof. The possession 
of the property to be delivered to the purchaser on con- 
firmation of the sale by said Court. That upon the con- 
firmation of the sale by the Court, and the payment of 
the first installment of one-third of the purchase price 
and delivery of the purchaser’s notes to the Receiver, for 
the remaining installments the Receiver will execute and 
deliver to the purchaser, bond to make titles, on payment 
of the balance of the purchase money, the purchaser to 
be required to keep the property in reasonable repair un- 
til the purchase price is fully paid. 

By virtue of said order and decree of said Court the Re- 
ceiver will also receive private bids from anyone, at any 
time prior to the date of the public sale, same to be re- 
ported to said Court for acceptance or rejection. 

For further information, address William B. Miller, Re- 
ceiver of Cartersville Improvement Gas and Water Com- 
pany, Cartersville, Ga. 

This 24th day of April, 1894. 

WILLIAM B. MILLER, 
Receiver of the Cartersville Improvement 
986-4 Gas and Water Company. 








Clayton Coal Tar Pumps 


Used and recommended by New York Coal Tar Chemical 
Co., Mica Roofing Co., Philadelphia Gas Works, S. E. Bar- 
rett Mig. Co., M.Ehrett, Jr., & Co., etc. Write for Cire’lars. 


CLAYTON AIR COMPRESSOR WORKS, 


26 Cortlandt Street, New York. 


Read, Holliday & Sons, Ltd, 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 


Analysis, Samples and Particulars on Applica- 
tion. 











F. BEHREND, 


SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 
BLOCKS, TILES, FIREBRICES, FIRE CEMENT, 
Stettin ‘‘Anchor” & “Eagle” Brand Portland Cement 
10 & 12 Old Slip, New York. 


MOSES G. WILDER, 


Mechanical Engineer, 














816-822 Cherry St., Phila., Pa. 


Gas 
Governors, 






Governor 
Gas Burners, 


ny 
il 


Gas Cocks 
and Fittings, 


In addition to a full assortment of Volumetric Governors, etc., 
I am now making MERCURY PRESSURE GOV- 
EBRNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has ostablished the 
reputation of WILDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
given entire satisfaction. The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to sell them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 
quality. 











Patent Lava Gas Tips. 
UNIFORMITY 
GUARANTEED. 


ALL SIZES 
AND SHAPES. 


D. M. STEWARD MFG. 


CHATTANOCCA, TENN. 

















AMERICA’S GREATEST RAILROAD. 


N.Y. Central & Hudson River 
Railroad. 


FAST TIME. SUPERIOR SERVICE. 
Trains Lighted with Pintsch Gas. 


GRAND CENTRAL STATION, 
42d St. & 4th Av., N. Y. City. 













NO EXTRA LABOR OR 
OPERATING EX- 
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NAPHTHA TANK CONSTRUCTION A SPECIALTY, 


Gas Companies intending to erect 


Tanks for Naphtha Storage 


ought to communicate with 


CHRISTOPHER CUNNINGHAM, 
Proprietor of the 


Novelty Steam Boiler Works. 











Best Material and Best Workmanship at Lowest Possible Rates. Refers by per- 
mission to the Boston Gas Light Company, the Worcester, Mass., 
- Gas Company, and dozens of others. 


Greenpoint Avenue and Newtown Creek, - - - BROOKLYN, N. Y. 














RELIABLE GAS STOVES AND RANGES FOR 1894 


————————— 


COLDWATER 


Seven Distinct Lines. 
Ninety-six Different Styles. 


Ranging in Price from $3.00 to $78.00. 


SEND FOR 1894 CATALOGUE OF GAS RANGES. 


WE HAVE ADDED AN ENTIRE NEW LINE OF CHEAP GAS RANGES FOR 1894, 


eee Also Five Lines with Side Broiler. 


> 


m 6 







— 


New Designs and Improvements 
for 1894. The Largest and Most 
Complete Line Ever Manufactured 
under one name. 


THE SCHNEIDER & TRENKAMP CO. 


479-501 Case Ave., Cleveland, Ohio. 
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JEWEL GAS STOVES 


Are Unequaled. 


E*or 180-4. 


78 Styles, 


Listing from 75 Cents to $68.00. 











senda for Catalog. 


Reduction in List. 


MAKERS, 


LR 149-161 Superior Street, Chicago. 





Gorge ML. Clark & Compal, 








The HAZELTON BOILER "Ss" The PORCUPINE BOILER 


Patented in America and Abroad. 





UPWARDS OF 


100,000 HORSE POWER 


of this Justly Celebrated Water-Tube Boiler in Successful Operation in all the Principal Industries. 


An Unparalleled Record « of many years for Economy, Durability, Safety and Efficiency. 









A Common-Sense High-Pressure Boiler made in a Superior Manner in Our Own Works. 
We Solicit for it the Critical Examination of the Mechanical Profession and the Steam-Using Public, 


THE HICHEST STAND4RD OF EXCELLENCE. 


THREE REGISTERED 


oe THE HAZELTON BOILER. sbsdine 


Standard Sizes, Special 
50 H.P. Waste-Heat 
to Boilers for Rolling 
500 H.P and Other Mills. 








THE PORCUPINE BOILER. | 


TRADE MARKS. 








All Genuine Boilers of this Type bear our Three Registered Trade Marks. 
BEWARE OF IMITATIONS. 


Write for Illustrated Catalogue. Correspondence Solicited. 





This Company is prepared to Manufacture and Furnish Plants of Boilers of any desired ey. and and 
will forward proposals und other information on application. All imitations of the substan’ 
of this Boiler are infringements, and will be prosecuted to the full extent of the law. 





ESTABLISHED 1884, | FOUNDED BY | E. 8. T. KENNEDY, President. 


INCORPORATED 1888, JOHN P. KENNEDY & SONS. ita C 





THE HAZELTON BOILER GO., .22322%%22. 716 E. 13th St., New York, U.S.A. 


The Original and Only Manufacturers of this Type of Boiler. Cable Address, ** PAILA,” New York. Long Distance Telephone, 1229-18th St., New York. 








This Boiler is producing unequaled results in the works of many of the principal Gas Co.’s of the U.S., and in similar plants in Foreign Countries. 


NOT CONNECTED WITH ANY OTHER CONCERN IN THE UNITED STATES. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. 


%™ BERLIN IRON BRIDGE CO. 


BURR K. FIELD, Vice-President. 


FRANK L. WILCOX. Treasurer. 


GEO. H. SAGE, Secretary. 


/ 


The above illustration is taken direct from a photograph, and shows an Iron Truss Roof designed and built oy us for the Engine Room of the 


Pawtucket Gas Co., at Pawtucket, R. I. 


The roof trusses are of iron, with iron purlins covered with our Patent Anti- 


Condensation Corrugated Iron Roofing. This roofing is guaranteed not to drip in the coldest winter weather, 
and is the only known method of preventing drip from corrugated iron in cold weather. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 














DISTILLATION OF COAL TAR AN_/| 
- | Office, No. 245 Broadway, N. Y. City. 


AMMONIACAL LIQUOR. 
By Gzorez Lunar. Price $12.50. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


Ry Divm A, Gramam. 8vo., Cloth. Price $3. 


() ders for these books may be sent to this office. 
A. T. CALLENDER & O©U., 
42 Pine St., N. Y. Orr 





J ge 


| JOSEPH P. GILL, 


GAS ENGINEER, 
59 Liberty St. (Room 81), N. Y. City. 


Plans, Estimates and Specifications furnished | 


for new works, Coal or Water Gas, and 
| for alterations and extensious. 


GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


| Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
nractean of new works or alteration of old works. Special 
attention given to Patent Office drawings. 




















| 











JOS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Gas Works, 
Either for New Works or Extensions to Old Plants. 





| H. C. SLANEY, 
Cian Hnsineer 


| 

} 

| 466 Sixth Street, Brooklyn, N. Y. 

| 

| Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 





DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIST. 


Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 
Laboratory, 127 Pear! (SO Beaver) St. N. ¥. 











To Gas Companies. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


oOo. A. GEFRORAER, 
248 N. Sth St., Phila., Pa. 
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AMERICAN METER C0. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 


MAY, 1894. 


Table No. 2. 











Table No. 1. 

















: | NEW YORK 

i) FOLLOWING THE | CITY. 

S MOON. ||; Att Nieut 

2 LIGHTING. 

< | # ‘ : i Extin- 

a | 3 Light. ee Light. guish. 
Ba? a P.M. | A.M. 
Tue. 1 7.20PM) 4.00 Am|| 6.45 | 4.00 
Wed. 2; 7.20 | 4.00 || 6.45 | 4.00 
Thu. 3| 7.30 | 4.00 || 6.45 | 4.00 
Fri. | 4/ 7.30 | 4.00 || 6.45 | 4.00 
Sat. 5 7.30NM| 4.00 || 6.45 | 4.00 
Sun. 6, 7.30 | 3.50 ~~ || 6.45 | 4.00 
Mon. 7/ 7.30 | 3.50 = || 6.5 | 3.40 
Tue. | 8| 7.30 | 3.50 || 6.55 | 3.40 
Wed 9| 7.30 3.50 || 6.55.| 3.40 
Thu. 10/11.10 3.50 || 6.55 | 3.40 
Fri, |11/11.50 | 3.50 || 6.55 | 3.40 
Sat. (|12/12.20 44) 3.50 = || 6.55 | 3.40 
San. |13)12.50 | 3.50 6.55 | 3.40 
Mon. 14| 1.10 is || 7.00 | 3.30 
Tue. |15} 1.40 | 3.50 || 7.00! 3.30 
Wed.|16| 2.00 | 3.40 || 7.00) 3.30 
Thu. |17|No L. INo L. 7.00 | 3.30 
Fri. |18|\NoL. (NoL. | 7.00 | 3.30 
Sat. 19|NoL.ru No L. 7.00 | 3.30 
Sun. 20] 7.40 pm! 9.40 pm! 7.00 | 3.30 
Mon. |21| 7.40 (10.40 || 7.10 | 3.15 
Tue. |22} 7.40 [11.30 || 7.10 | 3.15 
Wed. 23) 7.40 12.10 Am) 7.10 | 3.15 
Thu, |24! 7.50 12.50 4.10 | 3.15 
Fri. |25| 7.50 | 1.20 7.10 | 3.15 
Sat. |26] 7.50 | 1.40 7.10 | 3.15 
Sun. |27| 7.50 L@ 2.00 7.10 | 3.15 
Mon. |28| 7.50 2.20 7.15 | 3.15 
ue. |29!| 7.50 2.50 7.15 | 3.15 
Wed. |30| 7.50 3.10 7.15 | 3.15 
Thu. {31} 7.50 = 3.30 7.15 | 3.15 








TOTAL HOURS LIGHTING 
DURING 1894. 


By Table No. 1. By Table No. 2. 


' 
Hrs. Min. Tire. Min. 
January. ..244.10 | January. ..4¢3.20 
February...195.30 | February... .355.25 


March...... 206.20 | March.... .355.35 
April.... ..169.40 | April ......298.50 
ays. ..... 162.10 | May....... 264.50 
June ... ..135.40 | June...... 234.25 
GO dua sas: 146.30 | July...... 243.45 
August. .... 162.20 | August... . 280.25 
September. . 172.10 | September. . 321.15 
October... ..211.20 | October... .374.30 


November. . 221.00 | November. . 401.40 
December. .245.30 | December. .433.45 








Total... . 2274.20 Total. ..3987.45 
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ROOTS’ | 
GAS EXHAUSTERS. 


IN POINTS OF 


SIMPLICITY, DURABILITY, EFFICIENCY, 
ECONOMY OF POWER, NEATNESS OF DESIGN, 
MECHANICAL CONSTRUCTION, 


THEY ARE 


UNEQUALED. 























a=g 





Inquiries 
Cheerfully 


Answered. 
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BYE=PASS »» GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Home Office, Connersville, Ind. Branch Office, 501 Manhattan Building Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 

















American Gas Light Journal. 


THE UNITED 
GAS IMPROVEMENT CO., 


DREXEL BUILDING, PHILA., PA. 


May 14, 1804 


























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 


ee ——— 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 








Standard ‘‘ Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distiliates.”’ 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 


NY ALE 
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THEE WESTERN GAS CONSTRUCTION Co. 


ForT WAYNE, IND. 











Engineers & Builders. 


IMPROVED 
LOWE 


Water Gas 
Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS, 


CENTER VALVES, 
operating 1 to 4 Boxes. 


COAL GAS BENCHES, 
Etc., Etc. 











W. H. PEARSON, President. J. T. WESTCOTT, Gen’! Mang’r & Treas. L. L. MERRIFIELD, Chief Engineer. 
(Formerly with The United Gas Improvement Co. (Formerly with the United Gas Improvement Co.» 


The ECONOMICAL GAS APPARATUS CONSTRUCTION CO, itt 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Owners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and“Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best — of Water Gas manufacture now in use, and an apparatus 
of novel construction, which enables us to make a better and cheaper gas than can be produced by any other pro- 
cess. Guarantees given as to quantity of fuel and oil used, make per ities, and candle power. We also make an 
appara‘us which is especially designed for small Gas Companies. 


CORRESPONDENCE SOLICITED. Pians and Estimates Furnished upon Application. 


Goal Tar Genealogical Tree 


MR. T. VINER CLARE, of London, Eng., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be rcnt to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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NATIONAL GAS«» WaTER Go., 


218 La Salle St., Chicago, Ill. 








HENRY C. REW, President. N. A. McCLARY, Secretary. IRWIN REW, Treasurer. E. E. MORRELL, Engineer. 


Builder and Operator ofr Gas Works. 





SOLE OWNER OF THE o° SOLE OWNER OF THE 
REW APPARATUS, MORRELL APPARATUS, 
FOR THE MANUFACTURE OF CARBURETED WATER CAS _ FOR THE MANUFACTURE OF CARBURETED WATER CAS 
DIRECTLY FROM LOW GRADE SOFT COAL AND CRUDE | FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 
OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. © AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


| Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” 4 * haan 


substitute for lime. We guarantee a large saving, both in cost of material and iabor 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT {S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use t':em profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTER TRON MASS 








For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 








DOUGLAS’ FERRIC OXIDE 
For Gas Purification 
Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 


used by the largest gas companies in the West. 


Full information, with references to many us rs. and prices 
delivered in any locality, furnished on applicat-on to 


PHILADELPHIA, PA. H.W. Douglas (“cts écmpany) Ann Arbor, Mich. 
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JAMES D. PERKINS. F E R K I WN. ty ox Cc 0 my F. SEAVERNS. 


228 & 229 Produce H=xchange, New York City. 








TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 
Clinch Valley Gas Coal, and the 
Qld Kentucky Shale, tor Enriching Purposes. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more <slivered at any required point in the United States or Canada. 








SCciENTIEFIC BOOKS. 





KING’S TREATISE ON THE MANUFACTURE OF COAL | THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. | NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
GAS. Three vols.; $10 per vol. HUMPHREYS. $1. MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 
GAS MANUFACTURE, by WILLIAM RICHARDS. 4t0., with | 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, | A TREATISE ON MASONRY CONSIRUCTION. BaRKER. $5 
numerous Engravings and Plates, in Cloth binding. $12. 40 cents. | 


TECHNICAL GAS ANALYSIS. $3. ELECTRICITY. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 





GAS CONSUMER'S GUIDE. $1. THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec - 
| AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR-| 


| 
e xv RI OE | tric Generation, Measurement, Storage, and Distribution, by 
GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C. | NOLD. | Puna Arxmsow” $1.50. 
18mo., Sewed. 20 cents. | 
| THE DOMESTIC USES OF COAL GAS, AS APPLIED TO | 
A PRACTICAL TREATISE ON GAS AND VENTILATION | LIGHTING, by W. Su@@. $1.40. 
with Special Relation to Illuminating, Heating, and Cooking ELECTRIC TRANSMISSION OF ENERGY, by G. KNaPP. $3 
by Gas, by E. E. PERKINS. $1.25. DIGEST OF GAS LAW. $5. 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 


| ARC AND GLOW LAMPS, by J. Mater. Illustrated. $3. 


CHEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- | DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, | ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
since Sethi by Gxo. LUNGE. New Edition. $12.50. | $2.50. 





PRACTICAL TREATISE ON HEAT, by Tuomas Box. Sec-| 4 TREATISE ON THE COMPARATIVE COMMERCIAL VAL | MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cent. 


| 
ond edition. $5. UES OF GAS COALS AND CANNELS, by D. A. GRAHA\X | 


| ACCUMULATORS, by SR D. SALOMONS. $1.20. 
| 80 Cloth. $8. 
PRACTICAL PHOTOMETRY: A GUIDE TO THE STUDY OF | DYN. %O BUILDING, by F. W. WALKER. 80cents. 
‘ : THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
THE MEASUREMENT OF LIGHT. By W.J.DIpin. $3. sass, Wain 
| RNT'S HANDBOOK, by Wa. Moouer. $2. ELECTR°CAL a LES AND FORMULA, by L. CLARK 
STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 | ROPABINE. $5. 
| A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor uaa 
GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION,| Victor Von RICHTER. $2. a pent CENSRAE, CONTIN, by 0 
. PLANT, AND MACHINERY. $5. Fores. Paper. 40 cents. 
ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50, | 
ELECTRIC LIGHT PRECAUTIONS, by K. HEDGEs. [Illus 
. HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY | trated. $1. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. | ADAMS. $2.50, 





COAL; ITS HISTORY AND USE, by PROF. THORPE. $3.50. 


| DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 
HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. | FUEL AND ITS APPLICATIONS. $7.50. | TALIER. $3. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 











May 14, 1894. 


American Gas Light DZournai. 








GAS COALS. 





The Despard Gas Coal Co., a eg 
sing PENN GAS COAL CO. 
DESPARD GAS GOAL, oupen vakin 


AND MANUFACTURERS OF 


Con EE. 


MINES, = «= £Clarksburgh, Harrison Co., West Va. 
WHARVES, - = Locust Point, Baltimore, Md. 
OFFICE, = 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, AGENTS. BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 


ST re ee 


ENRICH YOUR GAS 


WITH OUR 














“Bear (REEK” (GANNEL 


14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 











Call's Aisa Gake Crasher 


SIMPLE, STRONG, AND DURABLE. 


C.M. Keller, sec. & supt. GasLt.& Coke co. Columbus,Ind. 
Corresp d e Solicited. 





Coal, Carefully Screened =: Prepared for Gas Purposes, 





'rheir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EpMUND H. McCULLOUGH, Prest. CuHas. F. GODSHALL, Treas. H. C. ADAmMs, Sec. 


THE WESTMORELAND GOAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 


PwPOoOINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENACA LAKE), N. Y. 








Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 

















‘roledo, O., and Pittsbureaeh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited 


GAS OIL. 


26 Broadway, New York City. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





),H.GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
H_ .E. GREGORY, V.-Prest. Davip R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 





LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.8., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 


mew 








me 











CRE. BORGHER 


23° S7, ABOVE AACE FYULADA.FAC S.A. 


Fire Brick 
AND 


-CLray RETORTS# 
























Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.—— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P.0. Box 37°. 


Successor to WiIitrtrIAM GARDNER we SOW. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S&S. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


R EXCELSIOR FIRE BRICK & CLAY 8 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Glay Gas Retorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc, 


GEROULD'S IMPROVED RETORT CEMENT. 


A vement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and copolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 

in Casks, 600 to 800 Ibe. Let NY., at 

n cs, ‘0 , f.0.b. N. Y., at 5 cents pound. 

in Kegs, 1000 300Ibs, “ate 

in Kegs less than 100Ibs., “* a oe ad 


C.L. GEROULD & CO., 
5 & 7 Skillman St., Brooklyn, N. Y. 


Western Agent, H. T. GEROULD, Decatur, Mls. 








Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, tiie strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 


And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 








THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AvuGusT LAMBLA, Vice-Prest. & Supt 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim 
ney Tops. Drain and Sewer Pipe (from 
23 to 30 imches) Baker Oven Tiles 
13x 13x3 and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 


Rale Agevts the Yew Fuciand “tates, 








King’s Treatise on Coal Gas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating elso of the Gas Engine 
A. M. CALLENDER & CO., 32 Pine Street, N. Y. City, 


and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or 1n Scts. 
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FRED. BREDEL, 6. £., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





* Gas Apparatus. x 





Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 








Special Trays for iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable. Most Easily Repaired. 





) fm 





506-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars 








BRISTOL’ 


nsTOUs | PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


: Simple in Construction, 

c Accurate in Operation, 
Low in Price, 

Fully Guaranteed. 





Send for Circulars. 


THE BRISTOL CO. 


Waterbury, Conn. 





Received Medal at World’s 
Columbian Exposition. 





| Gasholder Tank Construction, Ete. 


Gas Companies and others about to erect Gasholders will find it 
profitable to consult W. C. Whyte. who for over 
36 years has made a specialty of 


Tank Excavation & Mason Work. . 


Fifty tanks now in operation show the sort of work done. 


W. C. WHYTE, 136 Liberty St , New York. 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice 


J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. Y. 

















FLEMMING’S 
Generator Gas Furnace 
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Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


. 
Address as above, or D. D. FLEMMING, Jersey City, N.J. 








Saal 





AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & CO. 
32 Pine Street, N. ¥ 








The Miner Street Lamps. 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 








Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 


Globe Lamps, 


FOR 
Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N. Y. CITY 


Gas Companies.and others intending to erect Lamp 
and Posts will do well to communicate with us. 








FParson’s Steam Blower, 


OR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR “BURNER 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. Th 





H. E. PARSON. Suot., 


wll be sent to any responsi 


unless satisfactory. Manufactured by the WATERTO 


fo, vrial. No sa 
(R CUMPANY. 


621 Broadway, N. Y. 
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DAVIS & FARNUM MFG. CO. 


WAT THAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 














Single, Double and Triple-Lift 9 Tubular, ¢, Pipe and Sinuous Friction 


GASHOLDERS | : CONDENSERS 


of any Capacity. x of all Sizes. 

















| STEEL TANKS for GASHOLDERS. IRON ROOF FRAMES and FLOOR}. | 





Purifying Boxes, Genter Seal or Valve Gonnections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Soke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 








Do You Contemplate Putting in any New Apparatus 
or Remodeling your Gas, Plant this Season ? 














If so, write us for an estimate before placing your orders. We are Manufacturers and Builders of the 


LATEST STYLE 


Coal, Water and Oil Gas Apparatus, 
SINGLE-LIFT and TELESCOPIC GASHOLDERS, 


With or without Iron or Steel Tanks. We also make 


Double Gate Walves, Street Special Gastings, and Gastings of all 
__ Descriptions for Gas Works. 








We can guarantee all orders to be executed promptly, and in every respect satisfactory. 


KERR MURRAY MANUFACTURING CO., 


E"ort Wayne, Ind. 
Plans and Specifications furnished on application. 
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BARTLETT, HAYWARD & CO. 


Pe aa RAC. 











ripe Double, & Singie-L PURIFIERS. 
GASHOLDERS. CONDENSERS 
om Hoar Tanks Sorubbers, 
—— ' BENCH CASTINGS 
Cirders. at ONL STORAGE TANKS. 
BEAMS. = | Boilers 





The Wilkinson ‘Water ‘Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed anc Constructed. 


pig NEW YORK MARINE PAINT CO. 
ra a eae. 














MANUFACTURERS OF | | “ fy 
| ' fe Te 
VALVES, — in Se get 
| inn, el ;, Se 
Double and Single Gate, 4 in. to 72 in., outside a 





inside Screws. Indicator, etc., for Gas, a UFA CTURE RS OF _ 


Water, Steam, Oil and Ammonia. 
PECULIARLY aparren & 
TO STAND ON @) e rs 


And all Ironwork about Gas Works. 
POU SHR EEPsin, N. Y. 


aiszoraee PAINT. 


Use Only 


THE GOVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


‘THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING CO. 


ACTURERS OF 


Valves and Gates ir Gas Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 
Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. 

















SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Valves, | 
Foot Valves, Yard Wash and Fire Hydrants; 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, N.Y. 








cae Ws 
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a: =R. D. WOOD & CO, “re 
Foundries and Works: { Florence orence, IRON FOUNDERS, 
Camden, “ e a « MACHINISTS 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE| GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 























THE MITC HELL ‘SCRU BBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 
(PATENTED) CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. tiie 























THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. | weavy Loam CASTINGS, DUNHAM SPECIALS, HY™RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


' MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orFicts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works 


THOMAS F. ROWLAND, President. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. _. THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET vie RIES FROM N. Y. TO GR 
BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


SELF. SBALING RETORT MOUTHPIECES AND LIDS, 


For Round, Oval, or “D” Retorts. 


Partial List of Cas Companies using our Self-Sealing Mouthpieces: 
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york, Dan. Northern, N. Y. City. Westfield, Mass, East Boston, Mass. Stamford, C “ 
Fe Painsville, Ohio. Williamsburgh, N. Y. Holyoke, Mass. Taunton, bees, 
_ tral. N. +2 City. Salem, Mass. . Buffalo Mutual, N. Y. Palatka, Fla. Worcester, Mass. 
Gainsville, Fla Springfield, Mass. Clarksvi'le, Tenn. Providence, R. I. And many others. 















THE MANAGEMENT OF SMALL GAS WORKS. 


By C.J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.. No. 32 Pine Street, New York. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 








GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R, FLOYD & SONS, 


(Successors TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist Sts., bet. 10th & ilth Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings 
and General Ironwork 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
MECHANICAL SCRUBBERS. 
PURIFIERS, 


MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAUI4C HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 
DUCERS, S-BENDS, SECTIONAL 
SLEEVES, PLUGS, CAPS, 
STREET DRIPS, 

ETC., 

ALWAYS ON HAND. 


Seller’s Cement. ~ 


WOOD'S GAS SCRUBBING AND 
ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N. J.; Boston, Mass.; 
Watertown, N. Y.; Cortland, N. Y.; Jamaica Plain, 
Mass.; Northern Liberties Gas Co., Phila. 


SOLE MANUFACTURERS OF THE 


OGDEN QUICK-MOVING VALVE. 


Plans, Specifications and Estimates furnished for Construction 
of New or Alteration of Old Works. 





H. RANSHAW, Prest. & Mangr. Wa. STACEY, Vice-Prest. T.H. Brrcn, Asst. Mangr. R. J. TARV«IN, Sec. & Treas. 


STAcHyY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders. 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works. 
Rolling Mill Machinery and Heavy Castings a Specialty. 


FOUNDRY : WROUGHT IRON WORKS: 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street, 


Cincinnati, Ohio. 


1. DHILYT & FOWLER, |}! 


Laurel Iron WorkEs. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS, 


Single and Telescopic. 
ZZolders Built 18sec to iseRg, Inclusive 

















Galveston, 7 a. ) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 

Fort Plain, N Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New ** Vassar College,” N. ¥ 
Brunswick, Ms Norwich, Conn. Mount Vernon, N. Y York City (2d) So. Chester, Pa. 

Port Chester, N. Y. Seattle, W. T. Binghamton, N. Y. Tacuma, Wash. Cumberland, Md. 

New Rochelle, N.Y. San Diego, Cal. Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 

Salem, N. J. (3d) Westerly, R. I Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 

Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B. C. Brooklyn. N. Y. 

Lynn, Mass. (2d) New York, N. Y. New London, Conn. (2d) Vancouver, B C. Washington, D. ©. (24 

Little — Ark. Willimantic, Conn West Chester, Charlottesville, Va. Wilkes-Barre, Pa. 

I ae Be Montclair, N. J. Bay Shore, L. Framingham, Mass. Bridgeport, Conn. (2d) 

South Boston, Mass. Attleboro, Mass. Washington, D. C. Woonsocket, R. Sing Sing, N. Y. 

Rye, N. Y¥. (2) Santa Cruz, Cal. Newport, R. I. (2d) Simcoe, Can. Exeter, N, H. 

Staten Island, N. Y. (2d) Erie, Pa. (2d) orristown, N. J Pittsfield, Mass. (2d) Wilkes-Barre, Pa., ons 

Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. 


Chattanooga, Tenn. (2d) Lynn. Mass. (2d) {GasCo 


ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


Now in successful ——— at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - = Hartford, Conn. 




















WM. HENRY WHITE, 


No. 


S32 Pime Street, 


e.-.- Now Tork Oity. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF | 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plus and Estimates Furnished 
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Wood's Gas Scrubbing and Enriching Apparatus. 

















End Elevation. P Side Elevation. . 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 

orought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 

inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 

and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal*Liquor. 


JAMES R. FLOYD & SONS, - - .Nos, 531 to 543 West 20th Street, N. Y, City, 
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Bullt by (SBELL-PORTER CO., 2465 pean N. f. 2s Sole Agents. 69 Wall Street, New York. 


M 

i $ 

. WALKER TAR © CARBONIC ACID EXTRACTOR. 

a 

: ; ! More than. BOO im Use. 

my REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 

ot Ask the Brooklyn Gas Company, the Bridgeport Gas Co., the 
‘2 Brooklite Gas Co., the Nassau Gas Co., the Providence Gas Co., the 

i Trenton Gas Co., and a number of others which we can’t name for 

iW want of space, if IT won't. 

ad GEORGE SHEPARD PAGE’S SONS, 








FIELDS ANALYSIS 


E*or the Year 1892. 


An Analysis of the Aceounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Accountant to the Gas Lt. and Coke Co., London. 
, Price, $5. For Sale by 


A. M. CALLENDER &CO., - No. 82 Pine Street, N. Y. City. 
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GAS AND WATER PIPES. 





GAS METERS. 





~ THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


,as-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipy 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 


Columbus, Ohio. 








JOHN Fox, 
160 Broadway, N. Y. 


“BASTION GASSWATERPIPE 





SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Ete., Etc. 


General Foundry and Machine Work. 


WARREN FOUNDRY 


Established 1856. 





CAST IRON 


AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 











M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 








fice, Corbin Building, 192 Broadway, N. Y. 





GEORGE ORMROD. Mangr. & Treas.. Emaus, Pa. 
JOHN DONALDSON, Prest , Betz Bidg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, FA. 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GA8. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








THE ADDYSTON PIPE AND STEEL COMPANY, 


CINCINNATI, OHIO. 


CAST IRON. 


otf ON 





Purifiers, Condensers, Serubbers & Center Valves 
SPECIALS, FLANGE PIPE, AND LAMP POSTS. 








C, N. PAYNE, 
Prest. 


J. B. WALLACE, 
Supt. 


F. H. PAYNE, 
Sec. and Treas. 






Special 
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METRIC METAL GO., 


MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. Gar | 





Agts.. MCELWAINE-RICHARDS CO., 62 & 6< W. Maryland St., Ii.dia apolis, Ind 
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Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 
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JOHN J. GRIFFIN & CO., 











Nos. 1513, 1616, 1517 & 1519 Race Street, PHILADELPHIA. 
No. 52 Dey Street, NEW YORE. No. 75 North Clinton Street, CHICAGO. 


MANUFACTURERS OF 


) METERS FOR MEASURING GAS 


INm ANY VOruUMmMs. 






wseey ~ Provers, Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 


Bistizmates Cheerfully Furnished. 


NATHANIEL TUFTS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 





















Established 1849. 


With the best facilities for METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufacturi 
agit Flible work Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B, SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICAGO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















“Success” and “Perfect” Cas Stoves. 


Histabligahed 1849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and fry as Meters, 


STATION METERS, METER PROVERS, 
ASZPHRIMENTAL METERS, SHOW OR GLAZED METERBS, 
Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CoO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactories: | GAS STOVES. | Agencies: 


SUGG@’S “STANDARD” ARGAND BURNERS 125 & 127 S. Clinton Street, Chicago. 
512 West 22d St., N. Y. SUGG’S ILLUMINATING POWER METER, / SLO North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Mcasuring”? Drum. 222 Sutter Street, San Francisco. 








EELME & McIiILHENN y,Y, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 

REPAIRING DEPARTMENT.— We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Established 1854. 





a 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe &St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











A CONVENIENT 


BINDER for the JOURNAL’ he American Gas Engineer 


STRONG. 


vem: and Superintendents Handbook. 


SIMPLE 











= By WM. MOONTHY . 
HANDSOME. f 
Price, $1. 
; SSO Pages, Full Gilt Morocco. Frice. $3.00- 
A.M. Callender 





& Co., 
82 Pine st., 


xv.or/ A. M. CALLENDER & CO., 32 Pine St., N. Y. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week. 











Oe eee ceeded ecesrecesecceveccessccces SeesESbeSereeeererenecarercccabeccsccocccosecoseseces For efficiency and low gas consumption. 


os AL e For smooth and quiet running. 
U N E UA LE D For: simplicity of construction and grace in design. 
po —_ - For general reliability. 


eee eee eCO SOOO O COC ECC eeee ere eerr rere irri es Terre rere rere eeeer rec ee re eee eee eee ree Teer eee For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OTTO”.--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. ~The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 





Our SIMPLICITY, as far as is 
“ possible, with good de- 
Columbian sign and perfect Work- 
St | ing. Built on scientific 
yle cat aa eis 
principles, with a view 
1S FITTED to HIGHEST EFFICIENCY 
With removable seats and 
casings for all valves. 
With Patent Alloy Tube, SK 
good for one year. 
With timing device for igni 
tion, preventing starting Sizes, 


backward; or with elec- 
tric igniter. 


i=3d to 120 H.P. 


The First and Only Engine To-day to Please Every Purchaser. 











DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing p:incivles of combustion 
“entirely new ” in the construction of Gas Motors. 


A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have b2en offe:- 
ing alterations as improvements. 


The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 


engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “ OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design ; for general reliability and ease of management; for quiet anp 
smooth running qualities; for efficiency.and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila., Pa. 
NEW YORK, 18 Vesey. St. BOSTON, 19 Pearl St. . CHICAGO, 245 Lake St. 








